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VlJkiAC  tVt:t.A  ffeinmH  Infor  mnHon  Analysts  Cr«rr)  *■**  ah  informal  ton  roller 
Hon  s«ulyn»n,  and  diMrmiiulino  .'-rltlly  rntahlinhrd  at  Ihr  Inntilulr  of  ffrtr*»cr  and 
Tnf h#»(jfc}Ct  «>•  TV  U.rrfnily  at  Mirhl£»n.  lh»rl»C  IV  prrkwl  IVrrmi*rr  \9t0  l» 
Jwih-  1911  Ihr  rrnirr  aprraird  under  »  rontiart  sponsored  by  Ihr  Adranrrd  Hmwrcf 
Pro|rtin  Afirnry  under  ihr  OUtrr  o‘  ihr  Secretary  at  IJrfmnr 

Thr  purpose  of  VI  SIAC  wan  la  analyze  IV  ren'  »rrh  mformaiion  related  lo  Ihr 
VKIJt  l  NII'OIIM  Procram  ol  Pro|rrl  VKI.A  and  la  function  an  a  rrniral  farlllly  l*tr 
ihtn  Information.  Tin  nerved  all  authorized  rrclpirnin  ol  VI'I-A  UNITOIIM 

reneareh  Information  liy  wn.tnc  nublecl  I  tblloRraphle*  with  abntrarin  and  npertal 
reporin  .n  require.  h  addli  »n.  VPSIAf*  perlootcally  summarized  the  progress  of 
the  reneareh  being  rot<du<ted. 

VKSIAC  operated  under  the  technical  direction  of  ihe  Geophysics  Laboratory 
ol  the  Institute  lr  Itn  operai'on  VESIAC  drew  upon  members  of  this  laboratory  and 
other  members  of  t  ie  Inslltuie  and  ihe  University. 


—  wmow  * u n  i AioftAfomcs 
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and  mlo*  and  guo*  jlwtnKl*.  lur  lrdclm  and  rrporl*  <n  «rt!»mo|o«T  »*d  IN*  drtoc- 
llon  id  gmlorf.  found  oxpln  non«  Tho  lint  ol  author*  and  tillo*  l«  arrangod  b>  aroa* 
ol  l ho  Vt.U  Ifnilorn  program  o|  iho  Advancod  Hmoarch  I’mjoti*  Aconcy 
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Willow  HUN  lAftORATORlCS 


won  to  um*s 

In  Novrmtwr  I9C’  VFJ#A(  jiuhllshrd  A  Itlbllography  1*1  Seismology  fnf  the 
\TIA  CNIIOHM  Program  ltr|*irl  So.  4410-10-lt.  wblrh  was  followed  t»y  live 
quarterly  addr-uda  A  imxid  edition.  Iliymri  No.  44IO-HI  -II.  containing  attracts 
tor  ajqirnvlmairly  2000  article*  ami  rej«rl*  on  seismology  and  lh»*  drlrrllon  ot 
underground  explosion*  was*  published  In  July  HMii.  for  Ihr  second  issue.  the  en¬ 
tries  In  Ihr  bibliography  and  all  tire  addenda  were  refill'd  and  integrated  along  rail h 
approvlmalely  200  new  entries. 

The  tlnal  cdllion  does  mil  rrjieat  previously  published  daia.  1ml  conlains  only 
re|Kirls  received  since  ibe  second  edition.  II  has  Ihree  main  parls.  a  subject  out¬ 
line.  an  author -III.*.’  listing  by  subject  ami  a  listing  of  author  -III  Ic-abslracis  by  author. 
Publications  with  no  author  credits  are  lisied  under  the  names  of  Ibclr  ror|xirale 
authors. 

VESIAC  acquisition  numbers  and  DDC  numliers  (where  known)  are  printed  in 
Ibe  margin  to  the  left  ol  each  reference.  Documents  with  a  DDC  number  are  pro¬ 
curable  directly  from  DDC.  The  letb  rs  "VC”  following  a  VESIAC  number  Indicate 
that  the  document  was  written  under  a  VEIJ\  UNIFOHM  contract.  OFFICIAL  USE 
ONLY  documents  are  referenced  without  an  abstract. 
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DIRECTIONS  TOR  EFFECTIVE  USE 

!•  To  *«,lecl  areas  of  Interest.  consult  the  Subject  Oullt  e.  Section  I. 

2  Next  refer  to  Section  2  where  Ihe  Subject  Outline  In  repeated  with  the  author 
and  title  of  each  abstracted  article,  book,  or  rr|>ort  listed  alphabetically  under 
the  appropriate  subject  heading. 

3  Then  turn  to  Section  3.  where  the  atislracts  are  arranged  alphabetically  by 

author.  1  1 
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3  Strain  Seismographs 

•I  Deep  Well  (borehole)  Seismographs 

5.  Ocean  Bottom  and  Offshore  Seismographs 
0.  Experimental  Seismographs 

7.  Unmanned  Seismographs 

8.  Time  Systems 

9.  Amplifiers 

10.  Recorders 
11  Filters 

12.  Data  Acquisition  and  Signal  Transmission  Systems 

13.  Miscellaneous 

D.  Station  Location  and  Ope  rations 

1.  Stations  Listings  and  Instrumentation 

a.  World-Wide  Standard  Selsmologlcal  Network 

b.  VELA  Seismoiogical  Observatories 

c.  Long  Range  Seismic  Measurement  (LRSM)  Stations 

d.  Regional  or  National  Seismograph  Networks 

(1)  U  S. 

(2)  Foreign 

e.  Large  Aperture  Seismic  Arrays 

f.  Unmanned  Seismoiogical  Observatory 

g.  Others 

2.  Operational  Procedures 

3.  Instrument  Calibration  and  Response  Data 

4.  Seismoiogical  Bulletins 
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1.  Theory 

2.  Temporal  and  Spatial  Characteristics 
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3.  Measurement  Techniques 

4.  Measured  Levels 

5.  Sources 

6.  Correlation  with  Station  Geology  and  Environmental  Factors 
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D.  Signal  Enhancement  and  Noise  Reduction 

1.  Theoretical  Studies 

2.  Instrument  Emplacement  and  Techniques 
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r  Array  Design  and  Stir  Selection  Criteria 
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5.  Analog  and  Digital  Processing  Technique* 
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K  Seismic  Detection 

I  Definition  of  Detection  Threshold  and  Probabilities 

2.  Single  Station  and  Array  Threshold  Studies 

3.  Network  Design  and  Capability  Studies 

4  Automatic  Detection  Schemes 

5.  On-line  Data  Acquisition  and  Detection  Systems 

6  Automated  Seismic  Bulletins 

7  Wave-time  Identification  Techniques 

8  Selsr.lc  Sensor  and  Site  Selection  Criteria 
9.  Miscellaneous 
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1.  Computer  Methods  for  llypocenter  Determinations 

2.  Statistical  Techniques  for  Estimating  Errors  In  Epicenter  and  Focal  Depth 

3.  Network  Capability  Studies 
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6.  Travel-Time  Tables 

7.  Travel-Time  Anomalies 
8  Depth  Determination 
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2.  Developmcat  and  Evaluation  of  Identification  Aids 
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H.  Seismic  Magnitude  and  Energy 

1.  Definitions  and  Magnitude  Scales 

2.  Computational  Mothois  for  Body  Wave  and  Surface  Waves 
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6.  Miscellaneous 
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3  MtcroeartN|uake  Sludtr* 
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2  Hock  Mechanic* 

3  Model  Studies 

4  Shock  Ware  Propagation 

$  Decoupling  Experiment* 

6  Seismic  Coupling  and  Media  Effect* 
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7  Close  in  Instrumentation 
I  Miscellaneous 

S.  Sprrtal  Events 
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a  Sue  tear 

(1)  &#A  Reports 

(2)  OltiPf 

b  Chemical  ami  Industrial 

2  Significant  Earthquake* 

3.  Undere-ater  Event* 


II  RELATED  GEOPIIYSK  At  RESEARCH 

A  Atmospheric  Acoustic* 
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I.  Detection 
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D  Magnetic* 

B.  Klcrtrlcal  Properties 

F  Ele  iromagnetlc  Signal*  from  Underground  Even!* 
G.  limit  Mechanic* 
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I  Applied  Maihmallc*  and  Computer  Program* 

J  Miscellaneous 
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1  Theoretical  Studies 

2  Seismic  Prospecting  and  Crustal  Structure 

3  Seismic  Propagation 
f  Model  Studies 

3  Physical  Properlte*  of  Rock* 
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7  Seismic  Instrument* 

8  Earthquake  Studies 

9  Miscellaneous 
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with  Strain  Meters. 

SIIOl’I  AM),  It.  C.,  Design  of  Portable  St rulnmctoi'  System. 

SH0PI.AN1).  It.  C.,  Kvaluattou  of  Field  Operational  Characteristics 
of  ilte  Portable  Slrainiiieler  System. 

WOMACK,  .1.  If.,  Horizontal  Strain  Seismograph. 
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A.  Seismic  Instrumentation 

4.  Deep  Well  (borehole)  Seismographs 

GEOTECHNICAL  CORPORATION  (STAFF),  Deep-Well  Variable  Rc- 
luctauce  Seismometer  Design  and  Field  Test  Program. 

(>FOTF(  IINICAI,  CORPORATION  (STAFF),  Reproductions  of  Some 
Signals  Recorded  at  Hobart,  Oklahoma. 

GRIFFIN,  S.  F.,  and  ,1 .  MASSE,  Short-Period  Deep-Ilole  Triaxial  Seis¬ 
mometer. 

NUNN,  II.  D.,  The  Design,  Fabrication,  Laboratory  Testing  and  Field 
Evaluation  of  a  Deep  Well  Inertial  Seismometer. 

NUNN.  11.  D.,  The  Design,  Fabrication  and  Laboratory  Testing  of  a 
Deep  Well  Inertial  Scismomcti  r. 

SHAPPEE,  U.  M.,  Deep-IIole  Seismometer. 

SUAPPEE,  R.  M.,  Deep-Ilole  Seismometer. 

SHAPPEE,  R.  M.,  Deep-Hole  Seismometer. 

SHAPPEE,  R.  M.,  Deep-Ilole  Seismometer. 

SHAPPEE,  R.  M.,  Deep-Hole  Seismometer  (Variable-Reluctance  Type). 

SHAPPEE,  R.  M.,  Deep-Ilole  Seismometer. 

SHAPPEE,  R.  M.,  Deep-Ilole  Symmetrical  Triaxial  Seismometer  Model 
22700. 

SHAPPEE,  It.  M.  and  R.  F.  KNIGHT,  Innovations  in  Deep-Well  lnstrunien 
tation. 

WINSTON,  T.,  The  Design,  Fabrication,  and  Laboratory  Testing  of  a  Deep 
Well  Inertial  Seismometer. 

WINSTON,  T.,  and  L.  BLUM,  Electrically  Coupled,  Modular  Seismometer 
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1.  Research  in  Seismology 
A.  Seismic  Instrumentation 

5.  Ocean  Bottom  and  Offshore  Seismographs 

BEABOUT,  E.  G.,  II.  K.  HARRIS,  F.  R.  HOWARD,  and  B.  F.  KIMLER, 
Ocean- Bottom  Seismograph  Production  and  Gulf  of  Mexico  Data 
Analysis. 
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I.A.5. 


-WILLOW  RUN  LABORATORIES 


BRADNER,  H.,  F.  GILBERT,  R.  A.  HAUBRICH,  and  W.  H.  MUNK,  Study 
of  Earth  Noise  on  Land  and  Sea  Bottom. 

EWING,  M.,  To  Study  and  Measure  the  Motion  of  the  Deep  Ocean  Floor 
in  the  Frequency  Range  of  Seismic  Waves. 

FARRELL,  P.  J.,  Special  Report  on  Field  Test  of  Texas  Instruments 
Ocean  Bottom  Seismometer  Unit  at  the  Uinta  Basin  Seismological 
Observatory,  Vernal,  Utah. 

FARRELL,  P.  J.,  30-Day  Ocean-Bottom  Seismograph  -  Semiannual 
Tech.  Rept.  No.  1. 

FARRELL,  P.  J.,  30-Day  Ocean-Bottom  Seismograph. 

FARRELL,  P.  J.,  and  W.  A.  SCHNEIDER,  30-Day  Ocean-Bottom  Seis¬ 
mograph,  Aleutian  and  Kurile  Operations. 

GUIDROZ,  R.  R.,  T.  W.  HARLEY,  and  D.  G.  EZELL,  30  Day  Ocean- 
Bottom  Seismograph  Modification  and  Testing  of  Nineteen  Ocean- 
Bottom  Seismographs. 

GLuDROZ,  R.  R.,  T.  HARLEY,  and  B.  KIMLER,  30-Day  Ocean-Bottom 
Seismograph,  Shallow  and  Deep  Water  Tests. 

KIMLER,  B.  F.,  Field  Operations  and  Ocean-Bottom  Seismograph 
Performance  and  Observations  -  Kurile  Islands  Experiment. 

PRENTISS,  D.  D.,  Seismic  Signals  on  the  Deep  Ocean  Floor. 

RIIIAN,  E.,  Details  of  Lamont-Philco  Ocean  Bottom  Seismograph  Telem¬ 
etry  Systems. 

SANDIA  LABORATORIES  (STAFF),  Design  Study  for  Ocean-Bottom 
Seismic  System. 

SHAPPEE,  R.  M.,  Off-Shore  Measurements  Program. 

TEXAS  INST.  INC.  (STAFF),  Operational  Manual  for  Ocean- Bottom  Seis¬ 
mographs. 

I.  Research  in  Seismology 
A.  Seismic  Instrumentation 

6.  Experimental  Seismographs 

ADAIR,  R.  S.,  Operation  and  Maintenance  Manual  for  the  Solion  Universal 
Seismometer. 

ALSOP,  L.  E.,  Use  of  Optical  Masers  as  Transducers  for  Pendulum  and 
Strain  Seismographs. 

BANCROFT,  A.  M.,  and  P.  W.  BASHAM,  An  FM  Magnetic  Tape  Recording 
Seismograph. 

BENIOFF,  II.,  and  S.  W.  SMITH.  Study  of  Free  and  Forced  Oscillations  of 
the  Earth. 

BRODING,  R.  A.,  S.  D.  BUCHANAN,  and  D.  P.  HEARN.  The  Use  of  the 
Earth  as  an  Electroseismtc  Transducer. 

BROWN,  R.  F.,  Dual-Galvanometer  Seismograph. 

CARRAGAN,  W.,  F.  M1CI1ALKO,  and  S.  KATZ,  Water  Wells  in  Earth¬ 
quake  and  Fxplosion  Detection. 
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I.A.8. 


WILLOW  RUN  LABORATORIES 


COLLINS,  J.  L.,  and  D.  VV.  KVKRTSON,  Quarterly  Status  Report  No.  1 
on  Contract  CGS-1198  for  the  Period  1  November  1963  Through  31 
January  1964. 

COLLINS,  J.  L.,  and  I).  W.  KVKRTSON,  Quarterly  Status  Report  No.  2, 

1  February  Through  30  April  1964. 

COLLINS,  J.  L.,  and  D.  W.  KVKRTSON,  A  Solion  Seismometer. 

DE  DREMAECKER,  ,1.  C.,  Possibilities  and  Limitations  of  the  Direct 
KM  Seismographs. 

EVERTSON,  D.  VV.,  A  Quarterly  Ro|>orl  of  Progress  under  U.  S.  Coast 
and  Geodetic  Survey. 

EVERTSON,  D.  VV.,  Report  ol  Progress  under  U.  S.  Coast  &  Geodetic 
Survey. 

EVERTSON,  I).  VV.,  Status  Report  No.  8  on  Contract  CGS-1198  for  the 
Period  1  October  1965  Through  8  February  1966. 

EVERTSON,  D.  VV.,  R.  S.  ADAIR,  and  G.  K.  ENGLISH.  Report  of  Progress 
Under  U.  S.  Coast  &  Geodetic  Survey. 

FARRELL,  VV.,  Gyroscopic  Seismometer. 

RAT'/.,  S.,  Shallow  and  Deep  Wells  in  Earthquake  and  Explosion  Detection. 

LAKE,  tt.  L.,  Broadband  Digital  Seismometer  Evaluation. 

MOORE,  J.  C..  Special  I*urpose  Seismograph  System. 

MORENCOS,  .1.,  Contribution  to  the  Theory  of  the  Electromagnetic  Sels- 
>'v>;  raph. 

ROIXiKRS,  I’.  VV.,  and  C.  A.  DUNN,  Rotational  Seismometer. 

TELE  DYNE  INDUSTRIES  (STAFF).  Solion  Seismometer  Environmental 
Tests. 

TEXAS  UNIV.  OK  (STAFF:  Quarterly  Re|>or!  of  Progress  Under  U.  S. 
Coast  &•  Geodetic  Survey  Contract  CGS-1198. 

TEXAS,  UNIV.  OF  (STAFF),  A  Quarterly  Rcjiort  of  Progress  Under  It.  S. 
Coast  and  Geodetic  Survey,  1  August  Through  31  October  1964. 

TEXAS,  UNIV.  OF  (STAFF),  A  Quarterly  Report  of  Progress  Under  U.  S. 
Coast  and  Geodetic  Survey,  I  January  Through  31  March  1965. 

WHALEN,  J.  M.,  A  Portable  Seismograph. 

I  Research  tn  Seismology 
A.  Seismic  Instrumentation 
7.  Unmanned  Seismographs 

GEOTECHNICAL  COUP.  (STAFF),  l  n.itteiided  Seismograph  Unit, 

SANDIA  I.ABORATORIFS  (STAFF).  Uii.ittended  Seismologtral  Gtiserva- 
torv. 

I.  Research  in  Seismology 

A  Seismic  Instrumentation 
H.  Time  Systems 

I  JNCOI.N  I  .A  IVS.,  MIT.  (STAFF).  I-irge  Aperture  Seismic  Array  (I.ASA)  - 
Timing  System. 
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WILLOW  RUN  LABORATORIES 


WOLD,  R.  J.,  A  Miniaturized  Precision  Chronometer. 

I.  Research  in  Seismology 
A.  Seismic  Instrumentation 
9.  Amplifiers 

KEELE,  J.  E.,  Development  of  L<n  -Power  Low-Noise  Phototube 
Amplifier. 

KEELE,  J.  E.,  Low-Level,  Low-Frequency  Photocell  Amplifier. 

KEELE,  J.  E.,  Low-Level,  Low-Frequency  Solid  State  Amplifier. 

KIRKPATRICK,  B.  M.,  and  J.  M.  MASSE,  Galvanometers. 

LINCOLN  LABS.,  MIT  (STAFF),  Large  Aperiure  Seismic  Array  (LASA)  - 
Subarray  Electronic  Module  (SEM). 

MC  COY,  D.  S.,  An  Analysis  of  1  actors  Limiting  Seismic  Detector 
Sensitivity. 

MC  COY,  D.  S.,  An  Analysis  of  Factors  Limiting  Seismic  Detector 
Sensitivity. 

MC  COY,  D.  S.,  An  Analysis  of  Factors  Limiting  Seismic  Detector 
Sensitivity. 

MC  COY,  D.  S.,  J.  T.  FISCHER,  ar.d  H.  BLATTER,  An  Analysis  of 
Factors  Limiting  Seismic  Detector  Sensitivity. 

MC  COY,  D.  S  J.  T.  FISCHER,  and  11.  BLATTER,  An  Analysis  of 
Factors  Limiting  Seismic  Detector  Sensitivity. 

OBI  NCI1A1N,  R.,  RA-5  Amplifier  Temperature  Effects. 

OBI  NCI1AIN,  R.,  RA-5  Amplifier  Temperature  Effects. 

OBENC1IAIN,  R.,  Remote  Amplifier  Gain  Calibration  and  Power  for 
Subarrays  BI  and  F3. 

OBENCHAIN,  R.,  Seismograph  Noise. 

STARKEY,  O.  D.,  Laboratory  Evaluation. 

STARKEY,  O.  D.,  and  R.  D.  WOLFF.,  Evaluation  of  Low-Noise,  Low- 
Frequency  Amplifiers  and  Short-Period  Seismometers. 

WOMACK,  J.  R.,  Induction  Modulator  Amplifier. 

I.  Research  in  Seismology 
A.  .Seismic  Instrumentation 
10.  Recorders 

AKIN,  .1.  M.,  Exploratory  Meeting  on  the  Magnetic  Tape  Recording  of 
Seismic  Data. 

DEVANE.  .1.  I-.,  (S.  .1.).  Evaluation  of  Seismic  Instruments  and  Basic  Re¬ 
search  on  Seismic  Wave  Propagation. 

GENERAL  MOTORS  DEFENSE  RESEARCH  LABORATORY  (STAFF). 
Portable  Field  Recording  System 

GENERAL  MOTORS  CCRP.  (STAFF).  Portable  Field  Recording  System. 

.IACKSON,  P.  L.,  R.  II.  MC  LAUGH  LIN,  andG.  ROGERS,  A  Veruattlr 
Photographtc  Seismic  Recorder  (Abstract). 
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I.A.12. 


-WILLOW  RUN  LABORATORIES 


MONTGOMERY,  C.  S.,  and  C.  GARRETT,  Digital  Film  Recorder  and 
Reader-Converter. 

SMITH,  S.  W.,  Broadband  Digital  Recording. 

WOMACK,  J.  R.,  Short-Perird  Digitizer. 

1.  Research  in  Seismology 
A.  Seismic  Instrumentation 

11.  Filters 

GEOTECHNICAL  CORP.  (STAFF),  Advantages  of  Seismic  Data  Filters, 
Geotech  Modeis  11760  and  12025,  in  Preliminary  Seismic  Analysis. 

GEOTECHNICAL  CORP.  (STAFF),  Comparison  of  the  Seismic  Data 
Filter,  Geotech  Model  11760,  and  the  Modified  Ultra  Low  Frequency 
Band-Pass  Filter,  Krohn-Hite  Model  3.70-A. 

STATON,  R.  R.,  Variable  Filter,  Model  16307. 

I.  Research  in  Seismology 
A.  Seismic  Instrumentation 

12.  Data  Acquisition  and  Signal  Transmission  Systems 

BLANEY,  J.  L,  and  J.  F.  DEVANE  (S.J.),  Evaluation  of  Seismic  Instruments 
and  Basic  Research  on  Seismic  Wave  Propagation. 

BOTELLO,  it.  J.,  SDL  Digital-to- Analog  (DAC)  System. 

C1IATTERTON,  E.  J.,  Optical  Communications  Employing  Semiconductor 

•  Lasers. 

DODDS,  ,1.  G.,  A  Direct  Online  Data  Digitizing  System. 

FINK,  D.  !L,  and  R.  S.  DAIILBERG.  Study  of  LASA  Data  Links. 

f 

FORBES,  C.  B.,  R.  OBENCIIAIN.  and  R.  LAMORE,  The  LASA  Signal 

Acquisition  System. 

* 

EZELL,  G.  D.  The  Application  of  Telemetry  Techniques  to  Mirge  Short- 
Period  Seismometer  Arrays. 

HUNT,  D.  P.,  A  Selected  Events  Recorder  for  Seismic  Applications. 

HUNT,  I)  P.,  A  Selected  Events  Recorder  for  Seismic  Applications. 

KLASKY,  1’.  S.,  and  A.  M.  RUGG,  TFSO  FM  Seismic  System  Test, Phase 
I,  Special  Reixirt  No.  11. 

LINCOLN  LABS.,  MIT  (STAFF),  I-i.gc  Aperture  Seismic  Array  (LASA)  - 
Phoneline  Intnit  System  (PLINS). 

SMITH,  II. ,  Design,  Fabrication  and  Testing  of  an  FM  Seismic  System. 

TELEDYNE  INDUSTRIES  (STAFF),  Construction  Manual  for  the  l,ong 
Period  Signal  Acquisition  System  of  the  Montana  Uarge  Aperture 
Seismic  Array. 

TELEDYNE  INDUSTRIES  (STAFF),  Construction  Manual  for  Signal 
Acquisition  System  of  the  Montana  Large  Aperture  Seismic  Array. 

TELEDYNE  INDUSTRIES  (STAFF),  Design,  Installation,  and  Preliminary 
Evaluation  of  the  UBSO  Long-Period  Digital  Data  Acquisition  System. 

URKOWITZ,  II,,  Transmission  Requirements  for  a  World-Wide  LASA 
Network. 
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I.A.13. 


WILLOW  RUN  LABORATORIES 


I.  Research  in  Seismology 
A.  Seismic  Instrumentation 
13.  Miscellaneous 

DEVANE,  J.  F.,  (S.  J.),  Evaluation  of  Seismic  Instruments  and  Basil 
Research  on  Seiamic  Wave  Propagation. 

DEVANE.  J.  F.,  (S.  J.),  Evaluation  of  t'eismic  Instruments  and  Basic 
Reseaicii  on  Seismic  Wave  Propagation. 

GARRETT,  C.  L.,  and  J.  D.  KERR,  Stable  Table. 

GEOTECHNICAL  CORP.  (STAFF),  "HARRIS"  Galvanometer  Tempera¬ 
ture  Test. 

GEOTECHNICAL  CORP.  (STAFF  ),  Improved  Seismographs. 

GRAY,  G.  A.,  Operational  Evaluation  of  Broadband  Seismographs. 

GRIFFIN,  S.  F.,  and  J.  C.  MOORE,  Improved  Shake-Table  System. 

JACKSON,  P.  L.,  Optical  Analysis  Techniques  Applied  to  Seismic  Data. 

KERR,  J.  T.,  Interim  Report  on  the  Experimental  Investigation  of 
Thermal  Noise. 

KISSINGER,  F.,  Improved  Seismograms. 

LINCOLN  LABS.,  MIT  (STAFF),  Large  Aperture  Seismic  Array  (LASA)  - 
Maintenance  Display  Console  -  Vol.  4. 

LINCOLN  LABS.,  MIT  (STAFF),  Large  Aperture  Seismic  Array  (LASA)  - 
Digital-to- Analog  Converter  Unit  -  Lincoln  Manual  64. 

LINEHAN,  D.,  Evaluation  of  Seismic  Instruments  and  Basic  Research  on 
Seismic  Wave  Propagation. 

LINEIIAN,  D.,  Evaluation  of  Seismic  Instruments  and  Basic  Resea. ch  on 
Seismic  Wave  Propagation. 

MC  COY,  D.  S.,  An  Analysis  of  Factors  Limiting  Seismic  Detector 
Sensitvity. 

MC  MURRY,  R.  F.,  Methods  of  Digitizing  Earth  Motion. 

MICHIGAN,  UNIVERSITY  OF  (STAFF),  Washington  Conference  Proceedings: 
A  Review  of  Broadband  Seismographs  to  Include  Digital  Seismographs. 

MONTGOMERY,  C.  S.,  Coordinate  Transformer. 

OBKNCtlAIN  R„  Plastic  Casing  Study. 

OBENCIIAIN,  it.,  Thermoelectric  Power  Supply  for  LASA  CTII. 

PHINNEY,  R.  A.,  Geophysical  Data  Recording  and  Processing  Using  a 
Small  Digital  Facility. 

PRESKITT,  S.  V.,  Improved  Seismographs. 

SIMON,  I.,  Tiltmeter  Instrumentation  for  Deep  Hole  Operation. 

SIMON,  I.,  Tiltmeter  Instrumentation  for  Deep  ilole  Operation. 

STARKEY,  O.  D.,  Characteristics  of  Spiral-Four  Cable  Transmission. 

TROTT,  W.,  Experimental  Investigation  of  Thermal  Noise. 

WltTYK,  W.  W  and  R.  S.  SIMONS,  Reotech  Analog  Spectrum  Analyzer. 
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I.B.l.b. 


-  WILLOW  RUN  LABORATORIES  - 

WOMACK,  J.  R.,  Improved  Seismographs. 

WOMACK,  J.  R.,  Improved  Seismographs. 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

1.  Stations  Listings  and  Instrumentation 

a.  World-Wide  Standard  Seismologiml  Network 

GUIDROZ,  R.  R.,  Worldwide  Collection  and  Evaluation  of  Earthquake 
Data,  Semiannual  Tech.  Rept.  No.  V,  Vol.  II.  Station  Assessment. 

POWELL,  T.,  and  D.  FRIES,  Handbook:  World-Wide  Standard  Seismo¬ 
graph  Network. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  Generalized 
Trouble  Shooting  Guide  for  the  World-Wide  Standardized  Seismograph 
Network. 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

1.  Stations  Listings  and  Instrumentation 

b.  VELA  Seismological  Observatories 

EDWARDS,  J.  P.,  III.,  Cumberland  Plateau  Observatory. 

EDWARDS,  J.  P.,  III.,  and  D.  P.  GLOVER,  Cumberland  Plateau  Seis¬ 
mological  Observatory. 

EDWARDS,  J.  P.,  Ill,  S.  A.  BENNO,  R.  D.  BAUER,  and  G.  CREASEY, 
Cumberland  Plateau  Observatory. 

EDWARDS,  J.  P.,  Ill,  S.  A.  BENNO,  and  D.  P.  GLOVER,  Cumberland 
Plateau  Observatory. 

EDWARDS,  J.  P.,  Ill,  D.  P.  GLOVER,  and  S.  A.  BENNO,  Cumberland 
Plateau  Seismological  Observatory. 

EDWARDS,  J.  P.,  Ill,  D.  P.  GLOVER,  and  S.  A.  BENNO,  Cumberland 
Plateau  Seismological  Observatory, 

EDWARDS,  J.  P.,  III.,  D.  P.  GLOVER,  and  S,  A.  BENNO,  Cumberland 
Plateau  Seismological  Observatory. 

FARRELL,  P.  J.,  Cumberland  Plateau  Seismological  Observatory. 

FEETIIAM,  W.  and  A.  M.  RUGG,  TFSO  Installation  of  Horizontal  Array 
and  Recording  Building  Modifications. 

FRANCIS,  G.  F.,  Tonto  Forest  Seismological  Observatory. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest  Seis¬ 
mological  Observ. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO. 

TF.LEDYNE  INDUSTR12S  (STAFF),  Operation  of  TFSO. 

TELEDYNF,  INDUSTRIES  (STAFF),  Operation  o'  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF).  Operation  of  ,i.e  UBSO. 
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I.B.l.b. 


-  WILLOW  RUN  LABORATORIES  _ 

GEOTECHNICAL  CORP.  (STAFF),  Gravity  and  Magnetic  Survey  of  the 
Area  Within  and  Surrounding  the  Wichita  Mountains  Scismological 
Observatory  Seismometer  Array. 

GEOTECHNICAL  CORP.  (STAFF),  Wichita  Mountains  Seismological 
Observatory,  Information  Bulletin  No.  1. 

GUDZIN,  M.  G.,  Wichita  Mountains  Seismological  Observatory. 

KLASKY,  P.  S.,  G.  F.  FRANCIS,  O.  R.  RUSSELL,  and  H.  W.  RUSSELL, 
Final  Rept.,  17  November  1961  to  30  April  1965. 

LAKE,  H.  R.,  J.  P.  EDWARDS,  and  D.  P.  GLOVER,  Cumberland  Plateau 
Seismological  Observatory. 

LEICHLITER,  B.  B.,  Final  Report  of  the  Operation  of  the  Wichita  Mtns. 
Seismological  Observatory  -  1  July  1964  Through  31  October  1965 
and  Semi-Annual  Report  No.  3  -  1  June  Through  31  October  1965  - 
Technical  Report. 

LEICHLITER,  B.  B,,  Operation  of  Seismologicui  Observatories. 
LEICHLITER,  B.  B,,  Operation  of  Three  Observatories. 

LEICHLITER,  B.  R.,  Operation  of  Three  Observatories. 

LEICHLITER,  B.  B.,  Operation  of  Three  Observatories. 

LEICHLITER,  B.  B.,  Oper  ation  of  the  Tonto  Forest  Seismological  Observ. 
LEICHLITER,  B.  B.,  Operation  of  TFSO. 

LEICHLITER,  B.  B.,  Operation  of  TFSO. 

LEICHLITER,  B.  B.,  Operation  of  TFSO. 

LEICHLITER,  B.  B.,  Operation  of  TFSO. 

LEICHLITER,  B.  B.,  Operation  of  t he  TFSO. 

LEICHLITER,  B.  B.,  Operation  of  the  Tonto  Forest  Seismolog.cal  Obser¬ 
vatory. 

LEICHLITER,  B.  B.,  Operation  of  Two  Observatories. 

LEICHLITER,  B.  B.,  Operr'ion  of  Two  Observatories, 

LEICHLITER,  B.  B.,  Ope  ration  of  Two  Observatories. 

LEICHLITER,  B.  B.,  Operation  of  Two  Observatories. 

LEICHLITER,  B.  B.,  Operation  of  UBSO. 

LEICHLITER,  B.  B.,  Operation  of  UBSO. 

LEICHLITER,  B.  B.,  Operation  of  UBSO. 

LEICHLITER,  B.  B.,  Operation  of  UBSO. 

LEICHLITER,  B.  B.,  Operation  of  UBSO. 

LEICHLITER,  B.  B. ,  Operation  of  UBSO. 

LEICHLITER,  B.  B.,  Operation  of  Wichita  Mountains  Seismological 
Observatory. 

LEICHLITER.  B.  B.,  Operation  of  the  Wichita  Mountains  Seismological 
Observatory. 

LEICH LITFR,  B  B.,  Operation  of  Wichita  Mountains  Seismological 
Observatory. 
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I.B.l.b. 


WILLOW  RUN  LABORATORIES 


LEICHLITER,  B.  B. ,  Operation  of  the  Wichita  Mountains  Seismological 
Observatory. 

LEICHLITER,  B.  B.,  Operation  of  the  Wichita  Mountains  Seismological 
Observatory. 

LEICHLITER,  B.  B.,  Wichita  Mountains  Seismological  Observatory  and 
Selection  of  Sites  for  Geneva-Type  Stations. 

RACKETS,  H.  M.,  To  Construct,  Equip,  and  Operate  Three  Seismological 
Observatories. 

RUGG,  A.  M.,  Jr.,  Effects  of  Thunderstorms  on  TFSO  Operations. 

RUGG,  A.  M.,  Jr.,  Tonto  Forest  Seismological  Observatory. 

SABITAY,  A.,  Phase  II,  Wichita  Mountains  Seismological  Observatory. 

TELEDYNE  INDUSTRIES  (STAFF),  Design,  Installation,  and  Initial 
Ope  ration  of  the  Long- Period  Seismic  Array  at  the  Tonto  Forest 
Seismological  Observatory,  Installation  Rept.,  46-Kilometer  Long- 
Period  Array. 

TELEDYNE  INDUSTRIES  (STAFF),  Final  Report  of  the  Operation  of 
the  Wi  hita  Mountains  Seismological  Observatory. 

TELE  DYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest 
Seismological  Observatory. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest 
Seismological  Observ. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest  Scis. 
Observ. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  Two  Observatories. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO. 

TELEDYNE  INDUSTRIES  (STAFF).  Operation  of  the  TFSO. 

TELFDYNE  INDUSTRIES  (STAFF),  Operation  of  Tonto  Forest  Scis- 
mological  Observatory. 

TELFDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 
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TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO. 

TELEDYNE  INDUSTRIES  (STAFF),  Tonto  Forest  Seismological  Observa¬ 
tory  Extended  Array  Telemetry  System. 

UNITED  ELECTRODYNAMICS.  INC.  (STAFF),  Tonto  Forest  Seismological 
Observatory. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Tonto  Forest  Seismological 
Observatory  Information  Bulletin. 

WHERRY,  M.  S.,  Noise  Analysis  for  Tonto  Forest  Seismological  Observa¬ 
tory. 

ZBUR,  R.,  P.  KLASKY,  W.  FEETHAM,  and  G.  FRANCIS, Tonto  Forest 
Seismological  Observatory. 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

1.  Stations  Listings  and  Instrumentation 

c.  Long  Range  Seismic  Measurement  (LRSM)  Stations 

BEST,  W.  J.,  and  R.  CABRE,  Penas  Seismic  Array  Operations  and  Study  of 
Aftershocks  in  Centi  rl  Andes. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  -  Data  Ca'alog. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  June  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  July  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  August  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  September  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  October  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  November  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  December  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  January  1963. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  February  1963. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  March  1963. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  April  1963. 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  May  1963. 
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GEOTECHNICAL  CORP.  (STAFF),  I/ing-Range  Seismic  Measurements 
Program  Data  Catalog,  July  1923. 

OFCi  KC1INICAL  COMP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  August  1903. 

GKOTKC11NICAL  COMP.  (JTTAFF),  l/>ng- Range  Seismic  Measurement* 
Program  Data  Catalog,  September  1903. 

OKOTKCHNICAL  COUP.  (STAFF),  Long-Range  Seismic  Measurement* 
Program  Data  Catalog,  January  1904. 

RASMUSSEN.  I).  C„  Interim  Rept.  No.  3,  July  1904  •  March  1900. 

RKAKKS,  14.  G.,  Final  Hept.,  Project  VT^IttOS,  January  through  Decem¬ 
ber  1908. 

RKAKKS,  H.  C.,  Long-Hange  Seismic  Measurements  Program. 

RKAKKS,  R.  G.,  Long-Range  Seismic  Measurements. 

TELKDYNK  INDUSTRIES  (STAFF),  Interim  Rcpl.  No.  2,  VT  4051. 

TELKDYNK  INDUSTRIES  (STAFF),  Interim  Report  No.  4. 

TELKDYNK  INDUSTRIES  (STAFF),  I/mg  Range  Seismic  Measurements 
Program. 

TELKDYNK  INDUSTRIES  (STAFF).  The  UISM  Mobile  Seismologlcal 
Laboratory. 

TELKDYNK  INDUSTRIES  (STAFF),  Summary  Report  of  Portable  System 
Operations  for  Project  LONGSIIOT. 

WE1SDRIC1I,  R.  A.,  Project  DKIBRLK,  SALMON  Event,  Volunteer  Team 
Program. 

WHITE,  .1.  D.,  Interpretation  ami  Usage  of  Seismic  Data,  1 /mg -Range 
Seismic  Measurements  Program. 

I.  Research  In  Seismology 

B.  Station  I/icatlon  and  Operations 

I.  Stations  Listings  and  Instrumentation 
d.  Regional  or  National  Seismograph  Networks 
(!)  U.  S. 

BERG,  K.,  N.  SPKRL1CII,  and  W.  FKKTIIAM,  Large  Aperture  Seismic 
Telemetering  System  for  Central  Alaska. 

BOLT,  B.  A.,  T.  V.  MC  EVILLY,  and  C.  I.OMNITZ,  Research  on  the 
Central  Californian  large -Scale  Seismic  Array. 

HOLT,  B.  A..  T.  V.  MC  EVILLY,  and  C.  LOMNITZ,  Research  on  the 
Central  Californian  Large-Scale  Seismic  Array. 

EWING,  M.,  Establishment  of  a  Long  Period  Seismograph  Network 
Utilizing  Magnetic  Tape  Recording. 

LINEMAN,  D.,  and  I).  M.  CLARKE,  New  England  Seismic  Network. 

LINEMAN,  I).,  and  I).  M.  CLARKE,  New  England  Seismic  Network. 

LINEMAN,  D.,  and  D.  M.  CLARKE,  New  England  Seismic  Network. 

LINEMAN.  I).,  and  1).  M.  CLARKE,  New  England  Seismic  Network. 
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IJNKIIAN,  I).,  and  I).  M.  CLARKE,  New  England  Seismic  Network. 

I4NKIIAN,  I).,  and  I).  M.  CLARKE,  New  England  Seismic  Network. 

IJNKIIAN,  1).,  and  T.  TUUCOTTK,  Few  England  Seismic  Network. 

POMKHOY,  P.  W.,  Ksiabllslimeni  of  a  Lone,  Period  Seismograph  Network 
L'tlli /.ln£  Magnetic  Tape  Recording. 

POMKHOY,  P.  W.,  Establishment  o(  a  Long  Period  bclsmograph  Network 
Utilizing  Magnetic  Tape  Recording. 

POMKHOY,  P.  W.,  Establishment  o(  a  L/mg  Period  Seismograph  Network 
Utilizing  Magnetic  Tape  Recording. 

POMKHOY,  P.  W.,  Ksiabllslimeni  of  a  Long-Period  Seismograph  Network 
Utilizing  Magnetic  Tape  Recording. 

POMKHOY,  P.  W.,  Oi>eratlon  of  l/ing  Period  Seismograph  Network  Utilizing 
Magnetic  Tape  Hecordlng  and  Analyses  of  Data  Recorded  on  Magnetic 
Tape. 

POMKHOY,  P.  W.,  Operation  of  a  laing  Period  Seismograph  Network 
Utilizing  Magnetic  Tape  Hecordlng  and  Analysis  of  Data  Recorded  on 
Magnetic  Tape. 

HYALL,  A.,  Seismic  Identification  at  Short  Distances. 

HYALL,  A..  Study  of  Seismicity,  Mechanics  of  Faulting  and  Crustal 
Structure  within  the  Basin  and  Range  and  Adjoining  Provinces,  with 
Emphasis  on  Seismic  Information  Provided  by  Nuclear  Explosions. 

STAUDKR,  W„  (S.  .1.),  The  Investigation  of  Phase  Velocity  Versus  Fre¬ 
quency  Relationship  for  Long-Period  Seismic  Surface  Waves. 

TURCOTTK,  F.  T.,  The  New  England  Seismic  Network. 

TURCOTTK,  F.  T.,  The  New  England  Seismic  Network. 
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Research  In  Solsnu  '  >gy 
B.  Station  Location  and  Operations 

1.  Stations  Listings  and  Instrumentation 

Regional  or  National  Seismograph  Networks 
(2)  Foreign 

COKE.  C..  Seisniotogic.nl  Stations  In  the  Union  of  Soviet  Socialist  Re- 
publics. 

HERRIN,  K.,  Selection  of  Twenty  Five  Soviet  Seismic  Stations. 

INC,  Dr.,  and  .1.  M.  MUNUKRA.  Recent  Seismoioglc.nl  Contributions  In 
Spain. 

JORDAN,  .1.  N.,  and  II.  N.  HUNTER,  1963  Operations  Summary  of  FI 
Salvador  Seismic  Project. 

POMEROY,  P.  VV..  Two  Seismograph  Stations  on  the  African  Continent. 


SORNKS.  A..  Seismology  of  Fennoscandia. 

WARREN,  N.  M.,  II.  G.  IIEAKKS.  D.  C.  RASMUSSEN 


W.  It.  FRYE. 


B.  .1.  MICKUS.  and 

Long-Period  Seismograph  Installation,  La  Paz.  Bolivia. 
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I  Research  in  Seismology 

II  Station  l/tcainm  and  O(>orallons 

1  Slat  limit  l.t nl  luni*  and  Inst  nimcnlalion 

e,  I,arue  A|*’f<ure  Seismic  Array* 

ADVANCKI)  RESEARCH  PROilKCTS  AGENCY  (STAFF  i  l.arge  Aperture 
Seismic  Array  -  FlrM  LASA  Systems  Fvaluallon  C  nference  held  14- 
IC  September  I9C5. 

MARTIN.  W.  B  ,  .lit..  Subarray  F3  Expansion. 

NORWEGIAN  DEFENSE  HFS.  KST.  (STAFF).  NOItSAIl  Phase  I,  Opera¬ 
tion  and  Maintenance. 

NOHWFGIAN  DFFFNSK  ItFS.  KST.  (STAFF),  NOltSAIt  PIIASK  2.  The 
IOCS  Installation  Program. 

NOHWFGIAN  DFFFNSK  ItKS.  KST.  (STAFF),  Norwegian  Seismic  Array  - 
Phase  I  (Insinuation). 

PHI  I  .CO-  FOit  I)  COUP.  (STAFF).  Montana  Large  Aperture  Seismic  Array 
(LASA). 

Pllll.CO-  FOItl)  COUP.  (STAFF),  Montana  Large  Aperture  Seismic  Array. 
IMIILCO  FOItl)  COUP.  (STAFF),  Montana  Large  Aperture  Seismic  Array. 
PHI  I. CO- FOItl)  COUP.  (STAFF'),  Montana  Large  Aperture  Seismic  Array. 
Pllll.CO- FOItl)  COUP.  (STAFF).  Montana  Large  Aperture  Seismic  Array. 
IMIILCO- FOItl)  COUP.  (STAFF),  Montana  LASA. 

IMIILCO- FOItl)  COUP.  (STAFF),  Montana  Large  Aperture  Seismic  Array. 

IMIILCO- FOItl)  COUP.  (STAFF).  Montana  Large  Aperture  Seismic  Array. 

IMIILCO- FOItl)  COUP.  (STAFF),  Montana  Large  Aperture  Seismic  Array. 

IMIILCO- FOItl)  COUP.  (STAFF),  Montana  Large  Aper  \  re  Seismic  Array. 

IMIILCO- FOItl)  COUP.  (STAFF).  Montana  Large  Aperture  Seismic  Array. 

HABKNSTINE.  I).  B.,  LASA  -  Operations  and  Maintenance. 

UABFNSTINK.  I).  IL.  LASA  Operation  and  Maintenance. 

HACKKTS,  II.  M.,  LASA  Large  Aperture  Seismic  Array. 

HACKKTS,  II.  M.,  LASA  Large  Aperture  Seismic  Array. 

ItACKF.'TS,  II.  M.,  LASA  Large  Aperture  Seismic  Array  Installation  Report 
Site  No.  I,  Angela,  Montana. 

SANDKItS,  .1.  S.,  It.  C.  SNKK1),  S.  B.  HAY.  and  L.  B.  MAYER.  Large  Aper¬ 
ture  Seismic  Array  Surflcial  Information  Eastern  Montana. 

TELEDYNE  INDUSTRIES  (STAFF),  LASA  Operation  and  Maintenance. 

TEI  FDYNE  INDUSTRIES  (STAFF).  Support  Systems  for  the  B-l  and  F-3 
LASA  Subarrays. 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

i.  Stations  Listings  and  Instrumentation 

f.  Unmanned  Seismuiogical  Observatory 

DRESSER  ELECTRONICS  (STAFF).  Unmanned  Seismic  Station. 
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SANDIA  LABORATORIES  (STAFF),  Unattended  Seismological  Observa¬ 
tory  (Final  Evaluation  Report).  b  d  ,JDServa 

SANMA  LABORATORIES  (STAFF),  Unattended  Seismological  Observa¬ 
tory  (Development  Report).  h  erva 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

1.  Stations  Listings  and  Instrumentation 
g.  Others 

CENTURY  GEOPHYSICAL  CORP.  (STAFF),  Site  Description  of  the  Three- 
Dimensional  Array,  Tryon  Field,  Lincoln  County,  Oklahoma. 

ODEGARD,  M.  E.,  N.  MARK,  N.  J.  LETOURNEAU,  and  T.  H  KWON 
Ocean-Bottom  Seismographic  Station  (OBS)  Catalogue  to  Events  for 
the  Period  1  February  1967  to  31  January  1968. 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

2.  Operational  Procedures 

DOUZE,  E.  J.,  Study  of  Short-Period  Seismic  Noise. 

GEOTECHNICAL  CORP.  (STAFF),  Interim  Report  on  Operating  Pro¬ 
cedures  on  Project  VT/074,  Sept.  1961  to  Dec.  1962. 

GEOTECHNICAL  CORP.  (STAFF),  Interpretation  of  LRSM  Seismic  Data. 

GEOTECHNICAL  CORP.  (STAFF),  Special  Orientation  Program,  Phase  I. 

GEOTECHNICAL  CORP.  (STAFF),  Standard  Ope  rating  Procedures  for 
Seismological  Observatories. 

TELEDYNE  INDUSTRIES  (STAFF),  Designation  of  Data  Recorded  at  the 
Tonto  Forest  Seismological  Observatory. 

TELEDYNE  INDUSTRIES  (STAFF),  Operation  and  Maintenance  Manual 
for  the  Signal  Acquisition  System  of  the  Montana  Large  Aperture 
Seismic  Array. 

I.  Research  in  Seismology 

B.  Station  Location  and  Operations 

3.  Instrument  Calibration  and  Response  Data 

CONNOR,  J.  J.,  Seismograph  Calibration  Standards,  Project  VFLA 
UNIFORM.  J 

ESPINOSA,  A.  F.,  G.  II.  SUTTON,  and  II,  J.  MILLER,  A  Transient  Tech¬ 
nique  for  Seismograph  Calibration-Manual  and  Standard  Set  of  Theoret¬ 
ical  Transient  Responses. 

GEOTECHNICAL  CORP.  (STAFF),  Test  Report,  LRSM  Sei sinograph 
Calibration  Study. 

HOOVER,  D.  B.,  D.  PLOUFF,  and  J.  H.  HEALY,  Calibration  of  a  Seismic- 
Refraction  System. 

HUANG,  Y.  T.,  Digital  Evaluation  of  a  Calibration  Technique  for  Multiple- 
Element  Array  Systems. 

HUANG,  Y.  T.,  Preliminary  Evaluation  of  a  Calibration  Technique  for 
Multiple-Element  Array  Systems. 
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KOZSUCH,  P.  J.,  and  Y.  T.  HUANG,  A  Seismograph  Calibration  Tech¬ 
nique  and  Prediction  of  Seismometer  Parameters. 

MILLER,  H.  J.,  Calibration  of  Long- Period  Seismographs  at  Thirteen 
Stations  Throughout  the  World. 

MORENCOS,  J.,  A  Method  for  Computing  Ground  Motion  Tables  for  any 
Galitzin  Type  Seismographs. 

C  ^ENCHAIN,  R.,  LASA  Phase  Shift  Measurements. 

RUDD.  A.  M„  ,JR.,  Seismograph  Calibrator  Phases  1  and  II. 

HUGG,  A.  M.,  JR.,  Study  of  Automatic  Calibration  of  Seismograph  Systems. 
RUGG,  A.  M.t  JR.,  Simplex  Seismograph  Calibrator  Field  Test.  Phase  111. 

I.  Research  in  Seismology 

D.  Station  Location  and  Operations 
4.  Selsmological  Duiletins 

COLLIVER,  M.  M..  and  P.  DEIIIJ.NGKR,  Selsmological  Dulletin  No  I 
I  July  to  30  Sept.  1903. 

COLLI!  hit.  M.  N..  and  P.  DKHIJNGEH.  Oregon  State  University  Scts- 
mnloglcal  Dulletin  No.  2. 

GALLAGHER,  .1.  N.,  and  P.  DFIHJN'GEH.  Oregon  State  University  Sels¬ 
mological  Dulietln  No.  6. 

GEOTKCIINICAL  CORP.  (STAFF),  la»ng  Range  Setsmic  Measurement 
Program. 

GEOTECHNICAL  COUP.  (ST Al  F),  la»ng  Range  Seismic  Measurement 
Program. 

GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measurements 
Program. 

GKOTI.C1IMCA1,  CORP.  (ST AE  i  I,  lamg  Range  Se'amlc  Measurements 
Program. 

GEOTECHNICAL  CORP,  (STAFF  .  Registration  of  Earthquakes  at  IHue 
Mountains  Selsmological  Oliserv.,  Cumberland  Plateau.  Tonto  Forest 
Uinta  Hastn,  and  Wichita  Mts. 

GEOTECHNICAL  CORP.  (STAFF).  Selsmological  HuHetln  lamg- 
Range  Setsmic  Measurements  Program. 

JORDAN.  .1.  N.,  FI  Salvador  Setsmtc  Field  Program  Selsmological 
Dulletin.  January  1964. 

JORDAN.  .1.  N..  Setsmologtcal  Hullriin  Stwrtal  field  Program  Nueva 
Concepcion  FI  Salvador  (NCS>. 

MUM  PHY,  L.  M.,  Selsmological  Hulleitn  Special  Field  Program  Nueva 
Concepcion.  FI  Salvador  (SCSI. 

MURPHY.  L.  M  Selsmological  HuHetln  Special  Field  Program  Nueva 
Concepcion,  K1  Salvador  (NCS),  November  1963. 

aritATZ.  C.  E..  and  P.  DKIIIJNGKH.  Oregon  State  Untvecsttv  Setsmologl- 
cal  HuHetln  No.  5, 

S(  IIATZ.  C.  K„  and  P.  DEIUJNGFH.  Oregon  Slate  University  Sri  s  mo  logi¬ 
cal  Dulletin  No.  3. 
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SC"^Lto!n  So*P-  0r^a-  *-* 

SKOKPKN.  A.  J..  J.  N  CALI-ACIIKIl,  and  P.  DKIIUNGKH,  Oregon  Su«r 
Lnlveraliy  Srlamologiral  nullrlin  No.  7.  C 

Tf:|£2"'':  ,™yST","  S  '^rF-  Sk-I.mlc- 

Program  -  Sriamologlcal  Oullcdn  No.  50. 

IN?yST,t'K'S  ,STAFr>-  l-°"g.|langr  Snamlr  Mraaurrmmia 
I  rogram  •  Sri amo logical  Oulleiin  No.  51. 

^PnSISi  'SZ7TrS  <S?nFtl  ,>>ftc-,Une*’  Snamlr  Mraaurrmmia 
i  rogram  -  Srlamologiral  nullrlin  No.  52. 

IJS1*T,,|,KS  ,/mt  Ua"*‘‘  5*'"in"c  Mraaurrmmia 

Program  -  Srlamologiral  Ou'.lrtm  No.  53. 

TFpItSram  ,NJJ?STH,KS  ,S7.Af  n-  Sriamlr  Mraaurrmmia 

I  rogram  -  Srlamcaagtral  llullrlln  No.  54. 

TKpi£iS  ,N!Pyjr™,,:S  ®TA,',',«  l-onc-ttangr  Sriamlr  Mraaurrmmia 
l  rogram  -  Srlamologiral  nullrlin  No.  55. 

TKfw!?m  ,N?yST,V^  <^Am.  lawg-llangr  Sri  amir  Mraaurrmmia 
I  mgram  •  Srlamologiral  nullrlin  No.  56. 

"2^1“  WAKD.  sn.mic  Mr.mjrrmrnl. 

I  rogram  -  Srlamologiral  llullritn  No.  57. 

TK!wiTm  ,fTCTU!!:S  ,57*m-  l'**-  ***V  Mraaurrmmia 

I  n»„ram  -  Srlamologiral  nullrlin  No.  S«. 

TK!i!i'Nfc  ,NU,lfSTWK*  *STAIF).  l-mg-Mangr  Sriamlr  Xlraaurrmrni* 
Program  •  Srlamologiral  nullrlin  No.  59.  "  ’ 

T,'!iuiJ?iE  'S'**?™  f.STA,  r)'  ,/,n<'U;,n«r  Sriamlr  Mraaurmimin 
Program.  Srlamologiral  I  Vi  I  In  in  No.  60. 

T’  ,?E2rrKi!l*  iSJAl  n‘  ****“"**  Sr  '^.r  Mraaurrmmia 

Program  -  Srlamologiral  nullrlin  No,  61. 

I  rogram  -  Srlamologiral  nullrlin  No.  62 

™  l*"™  »N|M«™IKS  OTAITI.  lamg.llangr  Sr, amir  Mraaurrmmia 
I  rogram  -  Srlamologiral  llullrlln  No.  63. 

TH.KIIYNK  IM»I i  STIIII  S  ItTAI  F>.  I««-H*ngr  Snamir  Mraaurrmtma 
I  rogram  •  Srlamologiral  nullrlin  No.  64. 

1 1  1.1  IMM  ISmSTIIIFS  ST  Am.  I,  ng-Hangr  Sriamtc  Mraaurrmmia 
Program  -  Srlamologiral  llullrlln  No.  65. 

Tl  II  IIVNI:  INUmttlKS  (ST  A I  H.  Img-llangr  Sr.am.r  Mraaurmim.a 
I  rogram  -  Srlamologiral  llullrlln  No.  66. 

n  m.YNK  INOPSTims  (STAFFI.  I.H^Kaivr  Sriamlr  Mraaurrmmia 
Program  -  Srlamologiral  nullrlin  No.  67. 

Tf  I.IIIVNT:  IMITSTKII'S  1ST  A  I' FI.  l/mg-ltangr  Sr.am.r  Mraaurrmmia 
I  rogram  -  Srlamologiral  Ihitlrlln  No.  6fi. 

Tf  !££'?.!.  IN7l.  'S™,U  5  fSTAF»  >•  l-ooc-llangr  Sriamlr  Mraaurrmmia 
I  rogram  •  Srlamologiral  Ihillnm  No.  69. 
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TFI.FDYNK  INOUSTHIKS  (STAFF).  Long -Mange  SeUmlr  Meawremn.tR 
Program  -  SHumologlcal  Hullrlln  No.  70. 

TKLEDYNF  INDUCT II IPS  (STAFF).  I***- Mange  SetRmlr  MrawremeolR 
Program  •  SelRmoIngiral  Hullrlln  No.  71. 

TFI.FDYNK  INDUSTHIFS  (STAFF).  Fong-llangr  SeSRmic  MrawrrmmtR 
Program  -  Srtunwligtral  Hullrlln  No.  72. 

TF.LFOYNI  INDUSTHIFS  (STAFF).  Sri »nm logical  Hullrlln  -  law*  llange 
SrlRmlc  MraRuremenls  Program.  No.  47. 

Tt  U?:DYW:  INDUSTHIFS  (STAFF),  Jjnng-IUngr  SrtRmlr  Mra*urrmrrJR 
Program  -  Setsmologlcal  Hullrlln  No.  41. 

TKXAS  INSTHUMFNTS  (STAFF).  Smmologlral  HuHctln  IHur  Mountain* 
Smamnlogiral  Oiwnraiory,  Vol.  I. 

UNITF.I)  STATFS  COAST  AND  GFOOFTIC  SUHVFY  (STAFI ).  Sriamologlcal 
Hullrlln  Special  Field  Program  Nurva  Concepcion,  Ft  Salvador  (NCS). 

UMTFI)  STATFS  COAST  AND  GF.ODFTIC  SUHVFY  (STAFF).  SrtRmole>glcal 
Hullrlln  SjH  Cial  Flrld  Program  Nurva  Concepcion,  F.l  Salvador  (NCS). 

DMT  FI)  STATFS  COAST  AND  GKODFTIC  SUHVFY  (STAFFI,  Srtaroologlcal 
Hullrlln  special  Flrld  Program,  Nurva  Concepcion,  FI  Salvador  (NCS) 
October  I9f>3. 

I.  Hrnrarch  In  Srlnmnlogy 

II.  Slallon  la»callon  and  0|»eralton* 

5.  MiRcHlanrtMR 

HAT  IS.  C.  C..  A  Pn*gram  (or  Cooperative  Monllnnog  «>l  the  VHA 
UMFOflM  Rvploalon  Serir*  liy  Commercial  GeophyMcal  Crew*. 

I)F  AN.  W.  c..  Selnmlc  Dala  I almralory. 

FMANKOVVSW.  P  F  .  IASA  Data  Service  llrporl, 

FHANKOWSKI.  I).  F...  I.ASA  Dala  Service  Itrport. 

CJFOTFCIINICAI  COUP  (STAFF).  AnalyM’a  Itamtwnk. 

IIOVVFS,  I  T..  Derlgn  Hrp>rl  Pliaaen  I  and  II.  Advanced  Control  l*oM 
and  SyMrmR  Development  ladwiratory. 

MASMl'SSFN.  I).  C..  Special  Orleniailon  Program. 

KOTIIF,  J.  P.,  Inlrrnailonal  Arm>  lailon  of  Seismology  and  o(  Ihr  I’bynlcn 
nl  l he  Interior  of  the  Farlh.  Ileikeley  Meeting  f  1903).  Ilipnrl  of  Ihe 
Secretary  C.rnrral. 

UNITFI)  FI-FCTHODVN AMU'S.  INC  (STAFF).  Selxmlr  Dala  laboratory. 

VAN  NOSTIIAND.  II..  Operation  <*f  Ihe  Dala  Anatyrl*  and  Trchnlr|ue 
Development  Center. 

VAN  NOSTIIAND.  If..  Selrmic  Dala  laboratory  Dala  Servicer  Deport 
Numlter  S. 

WKt.l>:N,  .1.  H..  SDI.  Hardware  and  Soltwarr. 
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WILLOW  RUN  LABORATORIES 


I.  Research  tn  Seismology 
C.  Ambient  Seismic  Noise 

1.  Theory 

ARCIIAMBEAU.  C..  and  §,  ALEXANDER.  The  Nature  of  Short- Period 
Ml  c  rose  I » rti  Noise  and  Us  Kllmliulto#  at  Deplh. 

BAKER.  W.  L.,  The  Effect  of  Source  Depth  on  Rayleigh  Uave*. 

CHOt,  S.  C.,  Principal  Component  Analysts  of  Seismic  t>»l*  and  Direction 
of  the  Principal  Component  for  Seismic  Record. 

CLAERBOUT.  J.  F..  The  laoiropic  Model  of  Mtcroaetama. 

IC06ENBAUM.  J.  II..  The  Borehole- Noise  Problem  Treated  on  the  IVartn 
of  a  Layered  Elastic  Model. 

SAX.  R.  L..  Energy  Partitioning  tn  Rayleigh  Noise. 

SAX.  R.  L.,  and  R.  A  HARTENBEWGKH.  Theoretical  Prediction  of 
Seismic  Nolge  In  Deep  llorehole. 

SAX.  R.  I...  D.  R.  RARENSTINF.  and  It.  W  MARINE.  Energy  Fluctuations 
tn  Seismic  Noise. 

SERI  EE.  A.  J..  Seismic  Noise  in  Deep  Boreholes.  Semiannual  Technical 
Re,e.  No.  2. 

1.  Research  in  Seismology 
C.  Ambient  Seismic  N«tse 

2.  Tempera!  and  Spatial  Characterist  ics 
a.  Short -Period  (<J  seel 

BINDER.  E.  II..  Large-Array  Signal  and  Noise  Analysis. 

RONNKR,  J.  A..  Ambieni  Noise  Analysts  of  3-Componrnl  Shori-Perlod 
Data  Recorded  at  Tonto  Forest  Seismological  Observatory. 

DUNGUM.  II..  I-  BRULAND.  and  E.  RYGC.  Seismic  N<*se  Structure  at 
the  Norwegian  Seismic  Array. 

BURG.  J..  Spatial  Characteristics  of  Ambient  Short- Period  Seismic  Noise, 

ClliniJHIS.  E.  F..  and  W.  C.  DEAN.  Multiple  Coherence  of  Short  Period 
Noise  ai  UHSO.  and  TESO. 

DEAN.  W.  C..  I-  D.  ENOCIISON  and  R.  II.  SIIUMWAY.  The  Coherency 
Analysis  of  Seismic  Noise. 

DOU/.E.  E.  J..  Study  of  Short  -Period  Seismic  Noise. 

DOUZE.  f  J.,  Study  of  Short-Period  Seismic  Noise. 

DOUZE.  E.  J.,  Study  of  Short-Period  Seismic  Noise. 

DOCZE,  V.\  J.,  Study  of  Short- IV rlod  Seismic  Noise. 

DObZE.  E  J..  Short- -Period  Seismic  Noise. 

GUYTON.  J.  W.,  Study  of  Short-IVrlod  Seismic  Noise. 

LAKE.  II..  Noise  and  Signal  Characierlslics  tn  the  Vicinity  of  Montana 
LASA. 

MURDOCK.  J.  N..  J.  II.  PEI.UKE.  R.  G.  KRAY*N1CK.  and  M.  E.  BLACK¬ 
FORD.  Microseisms  and  Teleseisms  Recorded  in  Australia. 
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WILLOW  RUN  LABORATORIES 


IIKK1ETA,  T  W..  CPO  Ambient  Noise  Study. 

HOOKRTSON,  II.,  Statistical  Analyst*  ol  Short-l*rr1t)d  Noise 

HYGO.  K.,  'I.  HUNCUM.  and  L.  OMULAND.  Spectral  Analysis  and  Stall*- 
Ileal  Properties  ot  Mlcrosrisms  at  NORSAfl. 

SAX.  It.  L.,  Stability  o(  Frequency-Wavenumber  Noise  Spectra  al  UDO 

SKI  li'AOlL,  M  A.,  Delect  Inn  Seismology. 

SK1.LFVOLL,  M.  A.,  Detection  Seismology, 

SKIIIFF,  A.  J..  and  J.  II.  MOSKNIIAUM,  Seismic  Noise  In  Deep  Horeholes. 

I.  Hesearch  In  Seismology 
C.  Ambient  Seismic  Noise 

2.  Tempera!  and  Spatial  Characteristics 
b.  lamg- Period 

AI.AM,  A..  Large-Array  Signal  ami  Noise  Analysis,  Special  llept.  No.  24. 
Analysis  o(  Summer  Lmc-I*erb>d  Noise 

AHHOVO.  A.  1...  Origin  and  Propagation  of  Mlcmseisma  Recorded  by  the 
Toledo  and  Malaga  Seismographs  of  the  WW95N 

niNDKII,  F.  II..  large-Array  Signal  and  Noise  Analysis  -  llept.  No.  |2  * 
Analysis  of  Ling -Period  Noise. 

IHNDKII,  F.  II.,  and  J  P.  Ill'ltfi.  Array  llesearrh  -  Wavenumber  Analysis 
ol  TFO  l/wc-Nntsr  Sample. 

IWADNKIt.  II..  F.  Oil  PFirr.  II.  I1AU IU< ICII .  and  W  MI  NK.  Study  o| 

Karth  Noise  on  I  .and  and  Sea  IVdlom. 

nilADNKH.  II..  II.  A.  IIAI'IUtICII,  ami  W.  II.  MI  NK,  Study  ol  Kaiih 
Noise  on  Land  and  Sea  IV Atom. 

CHI  III  HIS,  4  ,  F..  TFSO  L>ng- Period  l^Array  Noise  Coherence. 

CIIIIIURIS,  L.  F.,  and  W.  C.  DI-AN,  Multiple  Coherence  o|  long  Period  Noise 
al  I.ASA. 

SOHHKI  IS.  0.  O..  and  /..  DFIt,  long- IVrb*d  Selsnilr  N‘o|«e  and  Atmos¬ 
pheric  Pressure  Variations. 

VON  SKGOFHN  D.  II.,  A  lamg- l*erl*>d  Noise  Study  al  Murphy  Dome, 

Alaska  flJlSM  Site  Flt-AK  ami  AI.PA  Site  3-4). 

I.  Research  In  Seismology 
C.  Amlilenl  Seismic  Noise 

3.  Meas^iemeni  Techniques 

IU  RRI  I.I.,  O.  C.,  and  P.  R.  I4NTZ.  Array  Research,  Array  Processing 
at  P IIO. 

DOU/.K,  K.  J.,  and  II.  ROHFIITSON.  Study  n|  Short -Period  Seismic  Noise, 

JOHNSON".  W.  A.,  and  .1.  A.  MONNKIt.  An  Fvaiuatlon  of  the  I'se  of  High* 
Resolution  Wavenumlier  Spectra  for  Amhtent-Nolse  Analysts.  Advanced 
Array  Research. 

SIMONS.  R.  S..  D.  C.  IIASMt  SSKN.  and  O.  II.  IJNDQUICT.  Comparison  of 
the  IJISM  Notse  Survey  Method  *tlh  an  Integrated  |Vn»er  Spectrum 
Technique  for  Deftnlrg  Seismic  Noise  level. 
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WILLOW  RUN  LABORATORIES 


I.  Hesvarch  In  Seismology 
C.  Ambient  Seismic  Noise 

4.  Mraiured  Level® 

AIUIOYO,  A.  1~,  Background  Nolae  on  ISe  SSS  Standard  Instruments. 

RAUJWtN,  IL,  and  M.  BACKUS,  Array  Monarch  Multichannel  Killer 
Systems  lor  Tonto  Korea!  Obaervatory. 

BINDER,  K.  II.,  K-IJno  Sptctral  Analyala  of  I.ASA  Shnrt-l*erlod  Summer 
Nolae,  Special  Hept.  No.  18,  large-Array  Signal  and  Noise  Analyala. 

BINDER,  K.  II..  l-a  vge- Array  Signal  and  Nolae  Analyala. 

BOID.  T.,  A.  CHILD,  and  B.  II.  PEEK.  Seismic  Nolae  Survey  -  lamg* 

Kange  Seiamic  Meanurementa  Program. 

nilADNKtl,  II.,  Ceophyalcal  Meaaurcmenta  with  Sea  Kloor  instruments. 

IIUIIG,  J.  I’..  G.  C.  BURKELl,  J.  BONNKIt.  andG.  BAKKIL  Array  lleaearch. 

DOU/.E,  K.  J.,  Study  ol  Short -Period  Nolae. 

KUAKTTI.  G.  K...  Investigation  of  Short -Period  Selamlc  Nolae  in  Major 
Physiographic  Kn*ironmenta  ol  Continental  U.  S. 

GEOTECHNICAL  COUP.  (STAKE),  AlUa  ol  Signal®  and  Nolae. 

GEOTECHNICAL  COUP.  (STAKK).  Atlas  of  Signal®  ami  Nolae. 

GKOTKCIINICAI.  COUP.  (STAKK),  Spectral  Analyala  ol  Selamlc  Noise 
ai  the  Knlwetok  K-l  Well,  Parry  laland,  KMwelok  Atoll.  Marahall 
I  aland®,  Pact  lie  Ocean. 

GIBSON.  IL  I).,  Seiamic  Nolae  Survey  -  Vol.  4.  long-llange  Selamlc 
Meanurementa  Program. 

GUIOKOX,  If.  IL.  Worldwide  Collection  and  Evaluation  of  Earthquake  Data. 

GUYTON,  J.  W.,  Study  ol  Short-Period  Selamlc  Nolae. 

HAIM.  G.  I)..  and  J.  II.  KUNK.  Nolae  *udy. 

IIAUBHICII.  IL  A..  Mtcmaelam  Measurement®  on  the  Ihrep  Orean  RnHoro. 

I.KICIIIJTKH,  n,  IL,  Atlaa  ol  Signal®  and  Nolae. 

I’KNA,  C.,  Sewmtc  Nolae  Survey.  Volume  3.  lamg-Hange  Seiamic  Measure¬ 
ment®  Program, 

PLUTCHOK.  If..  Analyst®  ol  Selamlc  Nolae  at  the  Vellowknile  Array. 

Canada. 

SANKOHIL  A.  IL.  A  G.  CAHAPKTIAN,  and  I..  T„  LONG.  Train  Generated 
Mlcroaelama  al  Socorro,  New  Mexico. 

TKIJiDYNK  I  IDUSTHIKS  f STAKE),  Survey  ol  Seiamic  Nolae  in  Ihe  Mon¬ 
tana  I  ASA  Area. 

WAIUUCK,  IL  K..  and  l>.  KLOt'KK,  Selamlc  Noise  In  Norway. 

I.  lleaearch  In  Seismology 
C.  Ambient  Selamlc  Nolae 

5.  Source® 

AISUP.  S.  A.,  and  .1.  I,.  WTtSON.  Grow*  I  Disturbances  front  ILavv 
Vehtclea  and  WrII-DrUltng  Activities. 
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WILLOW  PUN  LABORATORIES 


DALLAIU),  W.  D.,  Seismic  Survey  o (  the  Florida  Key*. 

BINDFtt,  F.  II..  Correlation  Between  Storm*  at  Sea  and  LAS  A  t/mg- 
Period  Noise  -  Large-Array  and  Noire  Analysis. 

RRADNFR.  II..  It.  A.  IIAUnitICII.  F.  Cl  LPFItT.  and  W.  MONK.  Study  of 
Karih  Notre  on  t.and  and  Sea  Bottom. 

rotAONKIt,  II.,  J.  C.  DODDS,  and  It.  FOCLWS,  Investigation  of  Microseism 
Source*  with  Ocean-Bottom  Seismometer*  -  Pari  I. 

BUKO,  J.  P.,  and  C.  II.  LU.  Analyst*  of  the  Wlchtta  Mountain*  Set*  mo  log!  cal 
Observatory  Ambient  Noire  Spectral  Line*. 

DAVIS,  W,  J..  Analysts  of  2  CPS  Wave  Train*  on  the  Seismograph  Array 
at  Mould  Bay,  Northwest  Territory.  Canada. 

FAItltKLf..  P.  J.,  Ocean- Dittom  Seismometer  Data  Collection  and  Analysis. 

RI7.V1,  S.  A..  J.  P.  BUftG,  and  t„  N.  IIKITI Nl'..  Analysis  of  K-Une  Wave- 
number  Spectra  from  Three  WMO  Noise  Sample*. 

TOICOZ,  M.  N.,  and  ft.  T.  I  AC06S.  Mode  Structure  jnd  Source  of  Micro- 
seism*. 

t 

I.  Ite search  In  Seismology 
C.  Ambient  Seismic  Noise 

«.  Correction  with  Station  Geology  and  Knvlronmmlal  Factors 

ALSUP,  S.  A.,  Preliminary  Study  of  Acceleration  levels  at  UtSM 
Site*  tr.  the  United  State*. 

flFHCKMKMKft,  II..  and  B.  AKASCIIK.  Seismic  Ground  N«d*e  and  Wind 
at  the  Selsmologicai  Observatory  Graefrnberg. 

BltADFOltD,  J.  C.,  Weather -Seismic -Noise  Correlation  Study. 

BltADFOMD.  J.  C.,  Weat he r -Set smt c - Nol se  Correlation  Study. 

BltADFOltD.  J.  C.,  R.  II.  SIIUMWAY.  and  J.  N.  GRIFFIN,  Weather- 
Selsmlc-Nolse  Correlation  S(  Jdy. 

DOl/.F,  K.  J.,  Study  of  Short-Period  Seismic  Noise. 

GRIFFIN,  J.  N  Field  Study  of  Variation  In  Characteristic*  of  Seismic 
Noise  and  Signals  with  Geologic  and  Geographic  Knvlronment. 

PAYO.  C..  A  Study  of  Seismicity  on  the  Peninsula  Iberlca  Area  -  Observed 
Noise  In  the  Standard  Seismograph*  of  Toledo  Observatory. 

ROBFRTSON.  II.,  Study  of  Short -IVrtod  Seismic  Noise 

SAX  R.  1...  and  It.  A.  IIAUTKItHFUGKH,  Setsn  tc  Noise  Attenuation  In 
Unconsolidated  Material. 

SHOP!  AND,  It.  C..  and  It.  II,  KJRKfJN,  Short- Period  Multicomponent 
Strain  System. 

WOOI.SON.  .1.  It.,  Field  Study  of  Variation  in  Characteristics  of  Seismic 
Noise  and  Signals  with  Geologic  and  Geographic  Fnvtronment. 

I  Research  tn  Setsmology 
C.  Ambient  Seismic  Notse 
7.  Miscellaneous 

lYKR.  II.  M.,  The  History  and  Science  of  Mlcroselsms. 
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WIUOW  RUN  LABORATORIES 


UNVILLE.  A.  F..  It.  F.  HOWARD,  r,.  f).  MCNKELY,  and  T.  W.  UAH  LEY. 

Si Kwal  and  Ntf'se  Analyst*  Report,  Aleutian  islands  Experiment,  Occan- 
Dotlom  SeDmographlc  Expci  mrnls. 

I.  Research  In  Seismology 

I).  Signal  Enhancement  and  Noise  Reduction 
I.  Theoretical  Studies 

RALDW1X,  R..  M.  BACKUS.  J.  nURG.  and  E.  RRYAN,  Synthesis  and 
On-Line  Evaluation  n|  a  Multi-Channel  Filler  System  Designed 
From  a  Theoretical  Model  of  Signal  and  Noise  lor  ihe  Enhance¬ 
ment  ol  Mantle  P  Waves. 

IIARNARt),  T.  E,,  Analytical  Studies  ol  Technique*  lor  the  Compulation  of 
High-Resolution  Wavenumber  Spectra. 

BINDER,  F  II.,  Seismic  Array  Processing  Techniques. 

BOOKER,  A.  II.,  artdC.  Y.  ONG,  Multiple -Const ralnl  Adaptive  Flltert.u;. 

BOOKER,  A.  II..  C.  Y.  ONG.  T.  K.  BARNARD,  and  T.  KRILL.  Theoretical 
Considerations  In  Adaptive  Processing -  A-hanced  Array  Research. 

BERG,  J.  P  and  M  BACKUS,  Array  Research  Basic  Theory  and  Probabilistic 
Processing. 

BURG.  J.  P..  T.  J.  CRUISE,  and  A.  II.  tlQjKEIi.  Statistics  Governing  the 
Design  and  IVrformance  ol  Noise- Prediction  Filters. 

DFAN.  W.  C..  Rayleigh  Wave  Rejection  by  Optimum  Filtering  ol  Vertical 
Arrays. 

FNOCRSON.  l~  D.,  and  J.  C.  nRADFOHD.  Numerical  Experiments  with 
Partial  and  Multiple  Coherence. 

FNOCRSON,  L.  R„  and  It.  II.  Slll'MWAY.  Pn*gress  Report  tin  ihe  Partial 
Coherency  Study. 

FENNER,  P.  It.,  Iterative  Techniques  lor  Ihe  Solution  ol  Frequency- 
Domain  Filler  Sets.  S|>ertat  Scl.  Re|it,  No.  16,  tnrge- Array  Signal 
and  Noise  Analysis. 

FIJNN.  F.  A.,  A  Theoretical  Discussion  of  Optimum  Mulilrhnnnri  Filler 
Design. 

GAI.AT,  G.,  and  It.  SAX.  Horizontal  Array  Response  »>t  Several  Wave¬ 
number  Analysis  Mr  hods. 

RARITY,  T.  W.,  I,arge- Array  Signal  ami  Kopc  Analysis,  Rept.  No.  9  - 
Subarray  Processing. 

II  Alt  LEY,  T.  U..  F.  II.  HINDFR.  J.  P,  RURG.  and  A.  AIAM.  Fquali/atlon 
Studies  -  Hept,  No.  10,  lairge-Array  Signal  and  Noise  Analysis. 

IIOLYER,  R.  J  .  Simulation  ol  Adaptive  Di-Llnr  Maximum- l.ikrjthoorf 
Processing.  Seismic  Array  Processing  Techniques. 

Kl  I  I  V.  F.  .1,.  A  Comparison  ot  Seismic  Array  Processing  Schemes. 

IJNT»  P.  It..  An  Analyst*  o|  a  Technique  for  the  Generation  of  High 
H<  •solution  Wavenumber  Siwctra. 

IJNT/.  P.  It..  Principles  ol  Wiener  Aulo- Adaptive  Filtering. 

I.INTZ,  P.  IL,  and  I).  W.  MC  COWAN,  lUgh  Resolution  frequency  ■  Wave- 
numtxr  Spectra. 
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WILLOW  RUN  LABORATORIES 


POTTER,  T.  F.,  Array  Resea  rch-S|>eclal  Rept.  No.  19  -  Generalized  Hori¬ 
zontal-Vertical  Interpolation  Arrays. 

POTTER,  T.  F.,  and  R.  B.  RODEN,  Array  Research  Theoretical  Capability 
of  Systems  of  Horizontal  Seismometers  for  Predicting  a  Vertical  Com¬ 
ponent  In  Ambient  Trapped-Mode  Notse. 

PRICE,  R.,  Statistical  Synthesis  of  a  pP-Wave  Enhancer. 

RADER,  C.  M.,  and  B.  GOLD,  Digital  Filter  Design  Techniques. 

REEVES,  G.  S.,  and  A.  tl.  BOOKER,  Wiener  Nonllmc-Stallonary  Processing  - 
Large-Array  Signal  and  Noise  Analysis. 

ROBINSON,  E.  A.,  Radar  and  Seismic  Signal  Detection. 

ROBINSON,  E.  A.,  Seismic  Arrays  for  the  Detection  of  Nuclear  Explosions. 

RODEN,  R.  B.,  An  Evaluation  of  Vertical  Seismometer  Array  and  Hori¬ 
zontal  Array  Performance  Based  Upon  a  Theorcilcal  Model  of  Noise 
and  Teleseismic  Signal. 

ROZEBOOM,  R.  W.,  Theoretical  Estimation  and  Implementation  of  Signal- 
to-Nolse  Ratio  Improvement. 

SAX,  R.  L.,  Design,  Test,  and  Evaluation  of  Pre-set  Bandpass  Filters. 

SAX,  R.  L.,  Synthesis  of  Additive  Ambient  Seismic  Noise  with  a  Gaussian 
Markov  Model. 

SIMONS.  R.  S.,  and  W.  R.  WEBER,  Preliminary  Report  on  a  Single-Channel 
Statistical  Technique  for  Suppressing  Long-Period  Microsetsmlc  Noise. 

SIMPSON,  S.  M.,  Studies  in  Optimum  Filtering  of  Single  and  Multiple 
Stochastic  Processes. 

STEINBERG,  B.  D.,  1-nrge  Aperture  Teleseismic  Array  Theory. 

I.  Research  In  Seismology 

D.  Sign' I  Enhancement  and  Noise  Reduction 
2.  Instrument  Emplacement  and  Techniques 

BROWN.  T.  G.,  Design  and  Installation  of  a  Borehole  with  Compliant 
Casing. 

GUYTON,  .1.  W..  J.  H.  HAMILTON,  and  G.  G.  SORRELI.S,  Observations  on 
the  Effects  of  Site  Differences  and  Instrument  Emplacements  on  Signal 
and  Noise  Amplitudes. 

GUYTON.  .1.  W..  .1.  11  HAMILTON,  and  G.  G.  SORRELLS,  Observations  on 
the  Effects  of  Site  Differences  and  Instrument  Emplacements  on  Signal 
and  Noise  Amplitudes. 

1IENNEN.  F.  M.,  Interim  Rejxirt  on  I,nng -Period  Tests  at  l  ASA  Subarray 
F3. 

ROMNEY,  C.  F.,  Analysis  of  Flint  Recording  at  Angela  and  llyshant  Sub¬ 
arrays  (BI  and  K31. 

SIMONS.  R.  S.,  Operation  of  l/>ng-Perlod  Seismographs  In  Deactivated 
Missile  Silos. 

WIIALFN,  J.  M.,  Instrumentation  Noise  of  Long-Period  Seismographs. 
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WILLOW  RUN  LABORATORIES 


I.  Research  in  Seismology 

D.  Signal  Enhancement  and  Noise  Reduction 
3.  Seismic  Arrays 
a.  Short- Period 

AIR  FORCE  TECHNICAL  APPLICATIONS  CENTER  (STAFF),  Tonto 
Forest  P-Wave  Study. 

BAKER,  W.  L.,  Processing  of  Linear  Array  Data. 
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SHOPI-ANI).  II  C..  ami  II.  II.  WHKI-AND.  Multlmmp>nent  Strain  Seismo¬ 
graph.  Quarterly  llepl.  No.  9. 

SIIOPLAND.  II.  l\,  Multicomponent  Slraln  Seismograph.  final  llepl.  N«. 

Til  C*-3. 

SHOPI-ANI).  H.  C  .  Short •  Perl«*d  Mulilcomjvnent  Strain  System.  Quar¬ 
terly  Hept.  No.  I. 

SIIOPLAND.  II.  C..  and  II.  II.  WIIKIJN.  Short  -  period  Multicomponent 
Slraln  System,  final  ltr|>t. 

SIIOPLAND.  II  C..  ami  II.  II.  WIIKIJN,  Short  -  Period  Multicomponent 
Strain  System,  Suivlemeni  lo  final  llepl. 
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SIIOPLANI).  It.  C  .  It  II.  KIKKIJN,  and  4.  II.  SiintttTN,  Shod- Period 
Multicomponent  Strata  System  Quarterly  Hr,*.  No.  2. 

KOOtSOti.  J  H..  Analysed  Strain  SetamoKraph  Data. 

I.  It  watch  to  Sc  |  y  mo ioj; y 

I).  Slptai  enhancement  and  Nm»e  Deduction 

5.  Analog  and  lh£llal  IWc*aine  Teclutiquea 

ALI^XANl’KIj  S.  S..  ami  I).  B.  HAMINSTINK.  Detection  of  Surface  Wave, 
(mm  Small  I  tenia  al  Tcleaeinmlc  Diatance*. 

nA<  KVS,  M  M..  and  It.  C.  BALDWIN,  Array  Itnacarch.  Semiannual  Trch 

BAC  KUS.  M.  M..  It.  G,  MAI  J)tt1  V  ft.  HODKN.  ami  I .  BINDTIt  Array 
llracarch,  Semiannual  Tech.  |tr|d.  No.  4. 

MAC  M'S,  M  M.,  J.  BUItG.  G.  BAKU!,  and  «t.  ItODKN.  Array  Hraorch 
Semiannual  ||ppi. 

HAKHt.  G.  T..  Computer  Simulation  «1  ihe  Ilvc-Chanml  Measured- N<»iw 
lyotropic  IW.N,r  at  Tnnto  Korea!  Sciamol^ical  Obarrvalorv. 

BAUmiN,  It.,  ami  M.  BA CKt'S.  Array  Itraearrh  Multichannel  niter  Sva- 
?rni!fc  l nr  T^lu  I  »rrM  O^rnalurv. 

“I-*?™-  M>  M>  WACKl‘s*  Array  Itraearrh-  A  Hr- 1  valuation  .d 

S  N  ImrTWement  lor  C|*Q  Came  |an-al  ,V«»tar. 

BAItON.  H.  H.  VANIH  ItM't.K.  amts.  |y.  t.OHIN/..  A  MSA  Signal 
Procraalng  Sta'rm. 

HATH.  M..  I'lflh  Srntl. Annual  Technical  Summary  lte,.,rl  l»r  the  IVrlod 
July  I  to  December  31.  |«l«y  1  1  rMMI 

IIINIIUt.  f..  Array  Itraearrh  -  A  Study  <d  |Hrertt..nat  Wiener  I  tltertm; 
t>lm:  the  TTO  framarray. 

'"SI  A  ITelimlnary  Study  -d  Technique,  |„r  Houtinr  Matched 
I » !•«*  rings  "f  ^Jilarr  Wavrn, 

HINDI  It.  f.  II..  Set  amir  Array  Prorraatm;  Technique  a. 

i?  J-  "Ol.Vl  lt.  Prediction  I'rmr  ami  Ada, dive  MaM- 

mwm- iJkelihiHid  Pn-craatnc  -  Advanced  Array  Itraearrh. 

^nier;  *'  ""  C-  V-  ONC5<  l"rC"  ^-raampltnc  Time- Ada, dive 

'*•  KN0C,,50S-  ^  '•  Partial 

,UTeNr»ber'‘  *  T  *'  "•  ,,OOKTH>  Study  o|  a  I -Point  Adap- 

live  niter  -  Advanced  Array  Itraearrh. 

ntitG.  J.  P  and  A.  MAM.  Minimum- Pm.cr  Array  Prorraatne  »f  the  TI  O 
Long-Notar  Sample,  Advanced  Array  Itraearrh. 

G-  U'  1  •  N-  •!  CITING,  and  A.  II.  BOOMH.  Advanced 

Array  Mc*rarch* 

nt  itG,  4.  P..  It.  J.  IIOI  vt  It.  and  A.  II.  BOOMH.  Adaptive  I  Uterine  o| 
Seiamtc  Array  Data. 
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HHItltKl.L,  IS.  t’.,  Multiple  Array  I’rocruwir. 

IIYHKK,  II  II. »  SulK>|iMrj|  MuHIrhanm-l  IMrilal  KtHrr*.  SolMiilt*  Array  l*n*. 
rr*M ry-  Trrhnlijw*, 

CAPON,  J..  A*yni|«totiraHy  Oyitimu.'i  MulitlimifiMonal  KlHrrtnr.  lor  Siimptnl 
Dal  a  Pn>ri**#m*.  "I  Si\*!atr  A  r  i  jy  i>. 

CAI*ON,  .1.,  II.  J,  (illlT.NIIKIJI,  ami  II,  J.  KOI  Kl'll,  A  I  rrtjurfiry  Domain 
Synthon*  Prwnturr  lor  Mult  Mtnu-n  Mortal  Maximum-  I Jkrtihoml  |>r«»- 
rr**nv  •*!  Srirniu  Array*. 

(  IIAMHKItlAIN.  I,  A..  MullirltannH  frtllrr. 

CIIOHCII,  0.  II.,  Analy*i»  ol  Sulurray  U atrmimlirr  Syrrtra  lari;*'- Array 
Signal  ami  NiHw  Analv*i*. 

DKAN,  W.  C’.,  In*rrw  Klltrrtiyg  <>l  N«-t*mir  Signal*, 

UK  AN.  \V.  l\.  I'ri’llniiiury  IMan*  SOI  Pronr>*Mr«  IASA  Data. 

MKAN,  W,  SrmmiikyUMl  Aitfiltralion*  ol  Orthogonal  Kunriloti  KA|Mn*loiy*. 

KKNNKH.  I*.  It..  TrutrHlmr  Analyst*  lor  IASA  •  |jrn«>  Array  Signal  ami 
NiHw  Auily*l*. 

IIJNN.  K.  A..  It.  A.  IIAItTKN  MHtt;  Kit.  ami  |>.  \\ .  Ml  COWAN.  Maximum 
l.lkrl|h<>M  I'llii'rOv.  »*l  IASA  Noiiu*  Sclwmogram*. 

I  UN'S,  K.  A..  It.  A.  IIAItrKNMt  IttSKIt.  ami  l».  W.  Mi  TOW  AN.  Two  K\- 
ani|ilr*ol  Maximum  ■  llfcrlll*  *1  t  illering  of  IASA  Seinniogram*. 

l.KNKItAI  ATItOMCS  COM*.  (SfAPt’l.  larfr  Aperture  Sei*mir  Array* 
(IASA). 

OHO  UN,  .1.  V,  ItKMOIIK  Slr.nal  N>*m-  TrMs  in  l*olart/i-il  N<M*e. 

II Al It .  IS.  I»,,  Aihannal  Array  IIcmm rrh.  l>jjrii-rlt  lt«*|«l.  No.  I. 

IIAIIt.  IS.  I*.,  J.  I’.  Ill'ItlS.  A.  II.  HOOKKIt,  ami  I  .  N.  lit  ITINIS,  Aitvanrnl 
Array  Itcwarrli.  Pinal  lt<*|4. 

HAM  I,  \y .  I*,.  Iari;i''  Array  Signal  ami  N<<im*  AnalxM*  J .  Itrw*arrli  on 
High  lti’**<luilon  l'rrx|u<*nrv  Waxenuntlmr  St*Ttra. 

IIAItl  KY,  T.  y\..  l/mg  |V noil  Array  Prnee*ktng  IVyi-|><|*niiiil.  Quarterly 
ltr|4.  No.  3. 

IIAItl. t  V  T.  yy.,  long  IVrhwl  Array  l'mret>Miig  I  Yvelo|imrnt.  Quarterly 
Itepi .  No.  t. 

IIAItl. KY,  T.  y\..  Inly.  lYrtml  Array  Prtwe*Mng  U**vr|oj*Mi«tit,  Quarterly 
lli*|H ,  No.  !i, 

IIAItl. KY.  T.  \V..  lawig  IVnml  Array  I'nin'Kiinr,  I  Vvelopnienl.  Quarterly 
ltr|4.  No.  0. 

IIAItl  KY.  T  yy..  ami  y  1’.  KKNIIAI.I.,  Intra  Array  Minimum  I’liaw  t<|ual- 
I  rallon. 

IIKITINtS,  I..  N..  TlwnrotliMl  IVrforntanrr  ol  latig  IYiio(|  3  Coni|»<nrnt 
Moltl  rlunnel  Killer  Pmre**or. 

IIKITIN'li.  I ,  N  ,  ami  .1  P,  IIHIttS,  Theoretical  Cro**j*iv«T  ami  C  *o**rorrola 
lion  IVlwren  Si’l sntonteler  Oui|*jl*. 

IIKITINtS.  I ..  N.,  .1.  I*.  ItHIKS,  ami  A.  AIAM,  Kxirartlon  o|  a  lhriTMon.il 

Signal  ln*ni  Inotropic  Not sc  ot  the  Sami'  Specif  Advanced  Array  Itrsra rch. 
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IFO*r.S,  »  .  T..  and  F.  r».  COKFII,  Setsmologtral  Systems  Laboratory 

INTKHNATL.  DCFIN F*S  MACH.  (STAFF).  FvaluaHo*  jj^A  Ucam  l>r. - 
cl  Mon. 

JACKSON,  P.  U.  Cor  relation  •Function  Sfultal  Filtering  sill,  Incohrrm: 
Ughl. 

JACFSOS  P.  I,,  Dllfrarllrr  Processing  o(  Geophysical  Data. 

JAOffiDN.  IV  |„,  Wtdel»and  Velocity  Filtering  «tlh  a  Whlle-laght  S,„rcr. 

t^chvmnni  „|  Wide  U.mf  IWam  Patterns  Using  the  Montana 


I.AKF  II..  G.  1IAIH.  IS.  CHOI'CII.  ami  H.  JOHNSON 
ami  MCI  Su|i|k)ii. 


I. A  Data  Analysis 


l-^*-T*F.K,  S  J.t  Statistical  Discrimination. 

IAHN.  P..  Nepenthe  Study.  Sett  ml  c  Array  Processing  Technique. 

UCIITFNSTKIN.  M.  G..  Florae  I  Son  <4  Spectral  laws  from  Set  unite  Data 
Seismic  Array  Processing  Trrfeitques. 


IJNSTHOM,  l„  ||„  Analysis  «»(  a  Mult  (sensor  Seismic  Array  Technique. 

UNT/.  P  II.  and  G.  C  IUJHIIFLL,  Design  <«l  Signal- FNl  rarthn,  Ft  Horn 
Uslnc  laical  Signal  and  Noise. 


IJNVIl.I.F,  A.  F.,  Matched  Filtering  Studies,  S|<ectal  Meirt.  No.  I,  Statistics 
Discrimination. 


M(  CtnVAN.  I).  W„  I V Mr. n  and  FValuatlon  <4  Certain  Multichannel  Filters. 

MC  COWAN.  I).  W„  Digital  Computer  Programs  (nr  the  Design  and  F>al- 
uallon  o(  Multichannel  Filters. 


MC  COWAN.  I>.  W.,  and  F.,  A.  F  IJNN,  Hv|*er(tne  Deamslrerlng  Hslng  a 
Signal  Crosscorrrlatton  Technique. 

ONG,  C.  V..  Frequency -Domain  MiMtmw'- lafcellbood  Ada|4ive  Filtering, 
Seismic  Arrav  Processing  Techniques. 

I’ll-OTTF.,  F.  F.,  am)  F.  A.  FUNN.  A  Preliminary  (valuation  of  a  Meihml 
lor  Linear  Array  Data  Processing. 

HF.FVKS.  G.  S.,  ami  A.  II.  HOOKFK.  largc-Arrav  Signal  and  Noise  Analysis  • 
Wiener  Nonl  I  rite  •  Slat  lomt  r  y  Processing. 

HODFN,  It.  Il„  Array  Itese.irch.  Semiannual  Tech.  Kept.  No.  2. 

SAX,  II.  I...  Noise  Analysis  of  Single  Channel  Deglmsllng  F'lllers. 

SPII  KF  II.  I..  J.,  Seismometer  Arrav  and  l»ala  Processing  System  •  Final 
Phat  I. 


SWINDF  ILL.  W.  II..  Convergence  <>(  Time- Domain  Ada|tllve  Maxlmum- 
l.lkelihnod  F'lllers  lor  Stationary  Data. 

TF.XAS  I  NS  III  I  !M  F  NTS,  INC.  (STAF  F  ),  l.irge  Array  Signal  and  Nalse 
Analysis. 

TUHPF.N1NG,  II.  M..  A  l.inear  Mode  Filler  lor  Seismic  Waves.  TIIFS1S. 

WILKINS,  W..  l.irge. Array  Signal  ami  Noise  Analysis  •  Hrpl.  Nn.  19, 
Noise  Suppression  by  long- Period  Infinite- Velocity  Processors. 

Wl  LI  JAMS,  If  M..  Multiple  Array  Processor  and  Presentation  Svslem. 
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l.  Research  In  Seismology 

D.  Signal  Enhancement  arid  Solar  Reduction 

6.  Miscellaneous 

HINDER,  F.  II.,  Seismic  Array  Processing  Technique*. 

BURRELL,  C.  C.,  F.  II.  HINDER,  R.  R.  RODEN,  and  L.  N.  DOTING.  Array 
Research. 

CREASKY,  G.,  Auxiliary  Processor  Simulator, 

GRAY.  G.  A.,  Array  Study. 

HAIR,  G.  D..  Advanced  Array  Research,  Quarterly  Rept.  So.  3. 

HAIR,  G.  D..  Advanced  Array  Research,  Qiarterly  Repl,  So.  I. 

HAIR,  G.  I)..  Advanced  Array  Research,  Quarterly  Kept.  So.  3. 

IIAIR,  G.  D.,  Advanced  Array  Research,  Quarterly  llepf,  So.  4. 

IIFMDAL,  J.  F..  Colled  ton  and  Analysis  ol  Seismic  Wave  Propagation 
Data -Supplement  2'  An  Error  Analysis  of  Digital  Equalizing  Fillers. 

MC  DERMOTT,  J.  G.,  and  II.  SHERMAN,  Worldwide  Collection  and  Inter¬ 
pretation  of  Earthquake  Data,  Special  Report  No.  4,  Results  of  World¬ 
wide  Array  Feasibility  Investigation. 

MONTGOMERY.  W.  D,,  A  Wave  Front  Reconstruction  process  lor  a  Dis¬ 
play  of  the  Multiple  fleams  ol  Seismic  and  Ckher  Arrays. 

TEI.EDYNE  INDUSTRIES.  (STAFF),  Bibliography  of  Array  Utrrnturr. 

VAN  NOSTRAND.  R.,  Seismic  Data  Laboratory,  Semiannual  Tech.  Surnm. 
Rept. 

VAN  NOSTRANI),  H„  Seismic  Data  Laboratory,  Quarterly  Tech.  Ilepl.  No.  tO. 

I.  Research  In  Seismology 

E.  Seismic  Detection 

1.  Definition  of  Detection  Threshold  and  Probabilities 

MC  COY.  D.  S„  J.  T.  FISCHER ,  and  II.  RIATTER,  An  Analysts  of  Factors 
Umtttng  Srtsmtc  Detector  Sensitivity. 

I.  Research  tn  Seismology 

E.  Seismic  Detection 

2.  Single  Station  and  Array  Threshold  Studies 

ALEXANDER.  S.  S..  and  I).  R.  RAHKNSTINE,  Rayleigh  Wave  Signal  lo  Noise 
Enhancement  for  a  Small  Teleseism  Using  I.ASA,  LRSM.  and  Observatory 
Stations. 

RRADEORD.  ,t.  C..  Evaluation  of  TFSO  31  Element  Array. 

ClltnURIS.  K.  E..  and  R.  A.  1 1  ART  KN  BERGER .  The  Detection  Threshold  at 
the  Montana  I.ASA. 

CLARK.  D.  M..  Preliminary  fleamlorming  Study  ol  ihe  TEO-37  Array. 

DORMAN,  II.  .1.,  Analysts  of  Seismic  Data  from  the  African  Continent. 

GEOTECIINtC.'  I.  CORP.  (STAf  E),  Magnitude  Studies  and  Detection  Capability 
Studies  Conducted  Under  Project  VT  030. 
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GREEN,  I*.  K,,  and  It,  J,  CltltKMIKU),  Application  of  Large  Aperture*  Array 
Techniques  to  Tmuuml  Warning. 

GREEN,  P,  I...  JH.,  and  II,  V,  ^ OOt),  Jll.,  targe  Aperture  Seismic  Array 
Capabilities. 

IIAHTENHl  Htit.lt,  It,  A.,  and  It.  II  SlIUMWAY,  A  Dcamlorming  Study  Using 
Outputs  Iron*  the  Extended  K3  Suiurray  at  the  Montana  IJVSA. 

ISIIEHWOOD.  W.  F.,  Investigation  <4  PKI*  Seismic  Wave*. 

JOltDAN,  J.  N.,  ami  It.  N.  IIUNTKIf,  A  Oriel  Study  of  Seismic  Signal  Iteception 
by  San  Juan.  Puerto  lltco  Slat, on. 

KELLY,  K.  .1.,  Result*  ol  Preliminary  Seismic  Studies, 

LEICIIUTKH,  0.  0.,  Fstt mates  of  the  Detertion  Capability  ol  Eutr  VKLA 
UNIFOItM  Selsniok»gtcal  Observatories. 

LENTON,  It.  A..  Greenland  Ice  Cap  Noise  Studies  Project  m.tli:  ILL. 

MC  NEELY,  G.  I).,  TFO  and  UliO  Uing-IVri'wt  Array  Data  Analysis.  Seismlr 
Array  processing  Techniques. 

MUItPIIY,  L.  M..  Comparison  of  Yellowknlle  and  College  Data. 

PIIII.IJPS,  f).  It.,  and  I).  S,  Kf  Ltd  Y.  Preliminary  Evaluation  ol  lieam- 
Steering  Capabilities  of  the  TFSO  37- Element  Array. 

PIIII.IJPS,  I).  It.,  and  J,  M.  WAltD,  Evaluation  <4  the  Detection  Capabilities 
of  the  I’DSO  Long- Period  Array, 

POMEROY,  P.  IV.,  The  Distance  lianges  and  Minimum  Magnitudes  Ite- 
qulred  lor  Detection  ol  Surlace  Waves. 

SEYMOUR,  F.  F.,  Comparison  ol  Seismograph  Systems  at  UfiKO. 

SIIFPPAHD,  It  M  ,  IH-terminations  ol  I.ASA  Detertion  and  location  Ability 
Using  Kurile  Islands  Events. 

SHEPPARD,  It,  M,,  K.  J.  KELLY,  and  II.  V\ .  HIIISCOE,  Some  Observations 
ol  Weak  Japanese  Earthquakes  at  the  Montana  I.ASA. 

SIMON'S,  It.  S.,  and  T.  T.  GOFOHTII.  Percentages  Associated  with  the  Detection 
ol  lawg- Period  Surlace  Waves  1mm  Ixrw -Magnitude  Events. 

TAYMDIt,  V.  W.,  Investigation  ol  System  Itespnnse  as  a  Function  n|  A/lmuth 
Imm  Totdo  Forest  Seismologlcal  Observatory. 

I.  Itesearch  in  Seismology 
E.  Seismic  Detection 

3.  Network  Design  and  Capal  itity  Studies 

BOOKUt,  A.  It.,  Estiniati,  i  o|  Network  Capahilttv. 

CAPOS,  .1,,  Signal  Processing  Results  lor  Continental  Aperture  Seismic 
Array. 

IIAIIl,  G.  I)  .  Advanced  Array  Research,  Qaarterly  Rcpt.  No.  2. 

IIAIIt,  G.  I)..  Advanced  Array  Research,  Quarterly  Itept,  No.  4, 

llll.L,  I),  P,,  and  R.  A.  KOYANAGI,  The  Short  *  Period  Seismic  Network  on 
Hawaii  and  Its  Sensitivity  to  Small  Northern  and  Northwestern  Clrcum- 
Pacilic  Earthquakes. 
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JOHNSON  W.  A..  anJ  J.  A.  NON  N  III.  Nrtnork  Studio*  •  NoHxr  AnalynU, 
Advanced  Array  Research. 

JOHNSON,  W.  A..  P.  I-  STKANCK,  J.  A.  HONNKIt,  and  S.  A.  HKNNO, 

Network  Sludicn  -  Signal  CharactertnUen,  Advanced  Array  Henearch. 

KKl.I.Y.  K.  J.,  and  K.  T.  I.ACQS8,  FMImatton  «l  Strtnmfrity  and  Network 
Detection  Capability, 

STKPP.  J.  C..  W.  A.  HINFJIAKT,  and  S.  T.  ALGFKMISSFN.  Farthnuaken 
in  the  United  Staten  1% J- I9€4  and  an  evaluation  of  the  Detection  Capa 
Itt  Illy  of  I  he  United  Staten  Setnmiy.raph  Statlnnn. 

THAVIS,  II.  S„  H.  A.  WKISHIUCH.  and  H.  S.  SIMON’S  StallMtcn  Annoctalrd 
with  the  Detection  of  IVndy  and  Surface  Wave*  Irom  Karthquakc*  and 
Undery;n*und  Detonation*. 

I.  Henearch  in  Selnroolitgy 
K.  Selnntlc  l»elrctlon 

4,  Automatic  Detection  Scheme* 

HFNNO,  S.  A.,  and  H.  I>.  BACKIt,  evaluation  of  the  Cl*0  Multichannel  niter 
Prtxrnnor  Cl*0,  No.  4. 

HOOKFK,  A.  II.,  Analynin  ««|  Variance  an  a  Method  for  Selnmic  Signal 
Delect  ton. 

GFNKHAI.  ATHONICS  COUP.  (STAI  FI,  Urge  Aperture  Setnmlc  Arrayn. 

HAIM.  0.  I).,  and  It.  W.  KOZFHOOM,  An  Kxprrtment  Ir.  Kvent  Detection  amt 
taxation  with  I  .ASA  Wavenumber  Sftfctra  -  Advanced  Array  Henearch. 

MASS.  INST.  Of  TKCII.  (STAFF),  Setnmlc  Dmcrtmln-dlon. 

IIODKN.  H.  II.,  ami  .1.  P.  HU  HO,  Array  Henearch,  Study  of  Teleneinmn  lie- 
corded  at  Cundxrlaml  Plateau  Observatory. 

SAHITAY,  A.,  and  T.  IIAItl.KY,  Introduction  to  the  |nterprelatii»n  o|  Multiple 
Array  Procennor  Setnmlc  Data. 

SAX.  II.  I...  and  C.  II.  MIMS.  Ilecttllnear  Motion  Detection  (llcmode). 

I.  Henearch  In  Selnmolngy 
K.  Setnmlc  Detection 

5.  On-line  Data  AcqulMlInn  ami  Detection  Synientn 

HACKUS,  M.  M.,  and  G.  T,  HAKFIt,  Array  Henearch  -  Ihncunnion  ol  I  ASA 
Procemttng  Itequlremenl*. 

HAtJIWIN,  H.,  Hardware  llequiremenln  lor  I.ASA  Central  Signal  Processing 
Synleni 

IIAI.DWIN,  H...I.  HUKG,  M.  HACKISS,  and  K.  HHYAN.  Synthenln  ami  Kvaluallon 
ol  a  Nineteen  Channel  Filter  Synten)  lor  the  Kxt raction  ol  Telrneinmic  P- 
Waven  I  mm  Ambient  Selnmic  Notne  at  Cumberland  Plateau  Selsmologlcal 
Observatory. 

HAI.DWIN,  H...I.  HUKG,  K.  HHYAN.  and  M.  HACKUS.  Synlhenin  and  Kvaluation 
ol  Sin  Multi-Channel  Filter  Syntems  Haned  on  Measured  Correlation 
Stalinticn  ol  Ambient  Noine  al  Cumlxrland  Plateau  Olinervatory  Designed 
to  0|xrate  on  Kings  ol  Selnmomelern. 


42 


I.E  5 


WILLOW  RUN  LABORATORIES 


BOOKER,  A.,  and  M.  M.  BACKUS,  Array  Research  Preliminary  Report 
Mai rlx  'Multiply  Detection  Processing  of  Array  Data. 

BRISCOE,  II.  W.,  On-Line  Processing  and  Recording. 

BRISCOE,  II.  W„  J.  CAPOS,  P.  L.  FLECK,  JIL.  and  P.  K.  GREEN,  JR.. 

Interim  Report  on  Capabilities  of  the  Experimental  larp  A|>erlure 
Seismic  Array, 

BRISCOE,  II.  W.,  and  l».  L.  FLECK.  A  Real-Time  Computing  System  for 
LASA. 

EDWARDS,  J.  P.,  III..  Multiple  Array  Processors. 

EDWARDS,  J.  P.,  III.,  Noise  Analysis  lor  Ulnla  Biisln  Seismologies!  Observa¬ 
tory. 

EDWARDS,  J.  P„  III.,  S.  A.  RKNNO,  ami  G.  CREASE Y,  Valuation  of  the  CPO 
Auxiliary  Processor. 

GEN  MIA  L  ATRONICS  COUP.  (STAFF),  Setsmlr  Array  Studies,  First  Quarterly 
Report. 

GENERAL  ATRONICS  CORP.  (STAFF).  Seismic  Array  Studies,  Second  Quar¬ 
terly  Report. 

GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  Array  Studies,  Third  Quar¬ 
terly  Rc|*irt. 

GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  System  Studies.  First  Quarterly 
Report. 

GENERAL  ATRONICS  CORP.  (STAFF).  Seismic  System  Studies,  Second  Quar¬ 
terly  Report, 

GENERAL  ATRONICS  CORP.  (STAFF),  Setsmlr  System  Studies,  Third  Quar¬ 
terly  Report. 

GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  System  Studies,  Final  Kept, 

GREEN.  P.  E„  Seismic  Data  Collection. 

GREEN.  P.  K.,  Seismic  Discrimination,  Semiannual  Tech.  Sumni.  Wept. 

GREEN,  P.  E.,  Selsmtc  Discrimination,  Semiannual  Tech.  Summ.  Hcpt. 

INTEKNATL.  BUSINESS  MACH.  (STAFF),  Evaluation  Plan  Experimental 
Signal  Proeesslnt:  System. 

INTERNATIONAL  BUSINESS  MACH.  (STAFF).  Experimental  Signal  Pro¬ 
cessing  System,  Fourth  Quarterly  Kept. 

INTERNATIONAL  BUSINGS  MACII.  (STAKE).  Experimental  Signal  Pro¬ 
cessing  SyFlem.  Fifth  Quarterly  Terh.  Kept. 

INTERNATIONAL  BUSINESS  MACII.  (STAFF),  Experimental  Signal  Pro¬ 
cessing  System,  Final  Tech.  Kept. 

INTERNATIONAL  BUSINESS  MACH.  (STAFF).  Integrated  Seismic  Research 
Signal  Processing  System,  First  Quarterly  Tech.  Kept. 

INTERNATIONAL  BUSINESS  MACII.  (STAFF),  Integrated  Seismic  Research 
Signal  Proeesslnt;  System,  Second  Quarterly  Tech.  Kept. 

INTERNATIONAL  BUSINESS  MACII.  (STAFF),  Integrated  Seismic  Research 
Signal  Processing  S/stem,  Third  Quarterly  Tech.  Kept. 

INTERNATIONAL  BUSINESS  MACII.  (STAFF).  Kinetic  Energy  Estimates 
of  Seismic  Magnitude. 
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INTERNATIONAL  BUSINESS  MACH.  (STAFF),  LASA  Signal  Processing, 
Stimulation,  and  Communications  Study. 

INTERNATIONAL  BUSINESS  MACH.  (STAFF),  LASA  Signal  Processing, 
Simulation,  and  Communications  Study,  Second  Quarterly  Tech.  Rept. 

INTERNATIONAL  BUSINESS  MACH.  (STAFF),  LASA  Experimental  Signal 
Processing  System  Programming  Manual  -  Vol.  1,  Program  Descriptions. 

INTERNATIONAL  BUSINESS  MACH.  (STAFF),  Signal  Processing  Studies  for 
Large  Array  Research. 

IBM  CORP.  (STAFF),  LASA  Experimental  Signal  Processing  System,  First 
Quarterly  Tech.  Rept. 

IBM  CORP.  (STAFF),  LASA  Experimental  Signal  Processing  System,  Third 
Quarterly  Tech.  Rept. 

IBM  FEDERAL  SYSTEMS  DIV.  (STAFF),  LASA  Signal  Processing,  Simulatin'*., 
and  Communications  Study,  Vol.  1. 

KELLY,  E.  J.,  LASA  On-Line  Detection,  Location  and  Signal-to-Noise  En¬ 
hancement. 

LICHTENSTEIN,  M.  G.,  A.  II.  BOOKER,  and  J.  P.  BURG,  Problems  in 
Automating  Multichannel  Adaptive  Processing. 

MOORE,  E.  W.,  Evaluation  of  the  Multiple  Array  Processor  in  Detecting 
P-Wave  Motion  at  the  TFSO. 

RUGG,  A.  M.,  Experimental  Seismograph  Station. 

SABITAY,  A.,  Seismometer  Array  Data  Processing  and  Presentation  System. 

1  E LED YNE  INDUSTRIES  (STAFF),  Evaluation  of  Multiple  Array  Processors 
at  the  Uinta  Basin  Seismological  Observatory. 

TEXAS  INSTRUMENTS,  INC.  (STAFF),  Multiple  Array  Processor,  Quarterly 
Rept.  No.  1.  '  ' 

TEXAS  INSTRUMENTS,  INC.  (STAFF),  Multiple  Array  Processor,  Quarterly 
Rept,  No.  2.  '  * 

I.  Research  in  Seismology 
E.  Seismic  Detection 

6.  Automated  Seismic  Bulletins 

FLECK,  P.  L.,  FASTABUL  (A  Fast  Automatic  Station  Bulletin  (Program) 

FLETCHER,  N.  H.,  J.  B.  WELLEN,  G.  S.  GERLAND,  and  J.  L.  LOBDELL 
Automated  Bulletin  Process. 

NEEDHAM,  R.  E.,  and  A.  K.  STEELE,  Montana  LASA  -  Data  Analysis  Tech¬ 
niques. 

RACKETS,  H.  M.,  Automated  Bulletin  and  Seismic  Data  Retrieval  System 
Status  Report. 

I.  Research  in  Seismology 
E.  Seismic  Detection 

7.  Wave-time  Identification  Techniques 

AL,  XANDER,  S.  S.,  Methods  of  Mode  Separation  of  Seismic  Surface  Waves. 

BASHAM,  P.  W.,  Time  Domain  Studies  of  Short  Period  Teleseismic  P  Phase. 
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CHIBURIS,  E.  F.,  and  R.  0.  AHNER,  The  Comparative  Detectability  of  pP  at 
LASA,  TFSO,  UBSO,  and  CPSO. 

CROUCH,  D.  B.,  Detection  of  Discrete  Arrivals  in  Mantle  P-Wave  Noise 
Large- Array  Signal  ;ind  Noise  Analysis. 

HARLEY  T.  W.,  and  T.  W.  REKIETA,  Large-Array  Signal  and  Noise  Analysis  - 
Special  Sci.  Rept.  No.  11  -  Separation  of  Time-Overlapping  Short-Period 
Events. 

JOHNSON,  W.  A.,  .T.  BONNER,  and  G.  BURRELL,  P-Wave  Signal  Extraction 
Using  3-Comp .»nent  Subsystems  at  TFO. 

KIRKLIN,  R.  H.,  and  B.  W.  GIRARD,  Strain  Seismograph  Operating  Procedures 
and  Applications. 

SIMONS,  R.  S.,  PHILTRE  -  A  Surface  Wave  Particle  Motion  Discrimination 
Process. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  A  Sum-of-Squares  Method  of 
Seismic  Phase  Identification. 

I.  Research  in  Seismology 
E.  Seismic  Detection 

8.  Seismic  Sensor  and  Site  Selection  Criteria 

BAILEY,  J.  R„  and  R.  S.  SIMONS,  The  Relationship  Between  Signal  Amplitudes 
and  Surface  Geology  at  the  TFSO  Extended  Array. 

BATES.  C.,  W.  BEST,  T.  W.  CALESS,  C.  KISSLINGER,  et  al.,  VES1AC 
Special  Study  Conference  No.  2:  An  Evaluation  of  Today's  Technique 
for  Instrument  Calibration  and  for  Site  Location. 

FERNANDEZ,  L.  M.,  Variations  in  Amplitude  of  Short- Period  P  Waves. 

CARDER,  D.  S.,  The  Requirements  of  a  High-Sensitivity  Seismograph  Station. 

DE  NOYER,  J.,  Operation  and  Characteristics  for  Seismic  Detection  in  an 
Intermediate -Depth  Borehole  at  Tae  University  of  Michigan's  Botanical 
Gardens. 

RACKETS,  H.  M.,  LASA  Large  Aperture  Seismic  Array  Installation  Rept. 

Site  No.  2  Hysham,  Montana. 

ROCARD,  Y.,  Azimuthal  Sensitivity  Variations  of  Seismograph  Sites  in 
France. 

ROCARD,  Y.,  and  P.  MECHLER,  Seismic  Station  Efficiency  Related  to 
Irregularities  of  the  Moho  Layer  -  Progress  Report  No.  2. 

ROCARD,  Y.,  and  P.  MECHLER,  Seismic  Station  Efficiency  Related  to 
Irregularities  of  the  Moho  Layer  -  Progress  Repoit  No.  3. 

ROCARD,  Y.,  and  P.  MECHLER,  Seismic  Station  Efficiency  Related  to 
Irregularities  of  the  Moho  Layer  -  Progress  Report  No.  4. 

ROCARD,  Y.,  and  P.  MECHLER,  Two  Cases  of  Seismic  Focalization. 

SORNES,  A.,  and  M.  A.  SELLEVOLL,  Site  Selection  for  a  Seismic  Array 
Station  and  Crustal  Studies  in  Norway  1965. 

SORRELLS,  G.  G.,  W.  C.  CLACK,  and  P.  KOVACS,  Observations  on  the  Effects 
of  Variation  in  Local  Geology  on  the  Signal-to-Noise  Ratio  of  Telcselsmic 
P  Waves. 

YOLE,  R.  W.,  Effects  of  Location  of  Seismograph  Stations  on  the  Records 
Obtained. 
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1.  Research  In  Seismology 

E.  Seismic  Detection 
9.  Miscellaneous 

ADVANCED  RESEARCH  PROJECTS  AGENCY  (STAFF),  The  Role  of 
Seismic  Arrays  in  the  Detection  of  Underground  Nuclear  Tests. 

DERG,  J.  V'.,  The  GNOME  Explosion  and  its  Bearing  on  Nuclear  Test 
Detection. 

CARPENTER,  E.  W.,  Teleselsmic  Methods  for  the  Detection,  Identification, 
and  Location  of  Underground  Explosions. 

GENERAL  ATRONICS  CORPORATION  (STAFF),  First  Quarterly  Technical 
Report  -  Large  Aperture  Seismic  Arrays  (LASA). 

GENERAL  ATRONICS  CORPORATION  (STAFF),  Large  Aperture  Seismic 
Arrays  (LASA),  Third  Quarterly  Technical  Report. 

KELLY,  E.  J.,  and  M.  J.  LEVIN,  Signal  Parameter  Estimation  for  Seismom¬ 
eter  Arrays. 

KISSINGER,  F.,  Array  Processor  and  Lissajous  Display. 

KISSLINGER,  C.,  Research  in  Seismology. 

MC  DERMOTT,  J.  G.,  and  J.  C.  CASTANO,  Worldwide  Collection  and  Inter¬ 
pretation  of  Earthquake  Data,  Special  Report  No.  3,  Depth  Phases. 

MANSFIELD,  R.  II.,  and  J.  F.  EVERNDEN,  Long  Range  Seismic  Data  from  the 
Lake  Superior  Seismic  Experiment. 

MASSE,  R.  P.,  R.  SIMONS,  II.  S.  TRAVIS,  and  R.  A.  WE1SBRICI1,  Elfects  of 
Upp«  r  Crust  in  the  Llano  Uplift  Region  on  Teleseismic  P  Waves. 

SAX,  R.  L.,  Feasibility  of  Linear  Polarization  Measurements  for  Detecting 
and  Measuring  Seismic  Body  Waves. 

SCHNEIDER,  W.  A.,  Ocean-Bottom  Seismometer  Data  Analysis  Program. 

SELLEVOLL,  M.  A.,  Detection  Seismology,  Progress  Rept.  No.  1. 

SELLEVOLL,  M.  A.,  Detection  Seismology,  Progress  Rept.  No.  7. 

SELLEVOLL,  M.  A.,  Detection  Seismology,  Progress  Rept.  No.  8. 

SELLEVOLL,  M.  A.,  Detection  Seismology,  Progress  Rept.  No.  10. 

SUTTON,  G.  II.,  M.  E.  ODEGARD,  N.  MARK,  and  N.  J.  LETOURNEAU, 
Research  in  Seismology  Related  to  the  Columbia  Ocean-Bottom  Seis¬ 
mograph. 

VES1AC  (STAFF),  Proceedings  of  the  VESIAC  Special  Study  Conference 
on  Seismic  Signal  Anomalies,  Travel  Times,  Amplitudes  and  Ihilse 
Shapes. 

I.  Research  in  Seismology 

F.  Seismic  Location 

1.  Computer  Methods  for  llypocentcr  Determinations 

ARC1IAMBEAU,  C.  B.,  and  E.  A.  FLINN,  Perturbation  Theory  for  the 
Inversion  of  Body  Wave  Travel-Time  Data. 

BRUMBACII,  R.  P.,  Note  on  tho  Source  Location  Problem. 


46 


WILLOW  RUN  LABORATORIES 


“ srr  c°”,nected  with  E>«»quakes 
5 "•  ~ 

DigUal  C°mpn,er  P™e™»  «“  Determination 

HE™Nh;E*^ 

KELLY,  E.  J.,  Limited  Network  Processing  of  Seismic  Signals. 
PAmf„“S„„\CiRgASt,Aria“':  “a  J-  SASSER'  Ear,h‘»ke  Epicenter  Deter- 

^i’^^ent'raMl&thmaHori  for^lve^ASA  Ewmts,S*S' 

Using  Frequency-Wavenumber  Spectra.  LASA  Events 

"TaS  C-  ^  E‘  ^  FUNN'  An  Anal^sis  Epicentral  Errors  in  Sample 
VON  SEGGEUN.  D.  H.,  Relative  Location  of  Explosion  Using  Surface  Waves. 

wiSr;"^^c=i"- 

I.  Research  in  Seismology 
F.  Seismic  Location 

2.  Statistical  Techniqoes  tor  Estimating  Errors  in  Epicenter  ami  Focal  Deptl, 
FUSlEiiat£"'d"'C'  ReE‘“nS  a”a  Err°r  t^'orminalion.  tor  Seismic 
HERRIN,  E.,  Errors  in  Epicenter  Locations. 

HEEpieVsSSy„S  tor  lhe  Determ 'nation  o,  Seismic 

H°oLSthRq'„ie  Data”’  U  F,SHER'  ■*“*•  «  Interpretation 

VESIAC  (STAFF),  Seismic  Event  Location  Determination. 

I.  Research  in  Seismology 

F.  Seismic  Location 

3.  Network  Capability  Studies 

within  the  Berkeley  Seb  s mo gra  p ■  hic^let wi o  r  k  °  C  ^ °  °  ^  L°Ca’  Earthquakes 

HERRIN,  E.,  Determination  of  Epicenters  in  the  Soviet  Union. 

I.  Research  in  Seismology 

F.  Seismic  Location 

4.  Single  and  Multiple  Array  Capability 

FARNHAM,  P.  R.,  r.  L.  SAX,  E.  A.  FLINN,  and  E  F  ntimiDK  d 
Parameters  Measured  at  the  Montana  LASA  CHIBUH,S>  P  Wave 


47 


WILLOW  RUN  LABORATORIES 


INTERNATL.  BUSINESS  MACH.  CORP.  (STAFF),  Evaluation  of  LASA  Beam 
Precision. 

I.  Research  in  Seismology 
F.  Seismic  Location 

5.  Calibration  of  Teleseismie  Network 

CHIBURIS,  E.  F,,  and  R.  O.  AIINER,  A  Location  and  Travel-Time  Study  of 
Aleutian  Islands  Explosions  and  Earthquakes. 

GUIDROZ,  R.,  F.  R.  HOWARD,  and  J.  FREDERIC,  Explosion  Program  - 
Kurile  Islands  Experiment. 

MC  DERMOTT,  J.  G„  R.  J.  LABIIART,  and  V.  O.  MARSHALL,  Kurile  Islands 
Experiment,  Ocean-Bottom  Selsmographic  Experiments. 

MC  DERMOTT,  J.  G.,  A.  F.  LINVILLE,  and  T.  W.  HARLEY,  Kurile  Islands 
Experiment. 

TELEDYNE  INDUSTRIES  (STAFF),  Seismological  Bulletin  the  Aleutian 
Island  Experiment. 

TOCHER,  D.,  Semlannua'  Technical  Reporl  I. 

I.  Research  in  Seismology 
F.  Seismic  Location 

6.  Travel-Time  Tables 

CHIBURIS,  E.  F.,  and  R.  O.  AIINER,  LASA  Travel-Time  Data  at  the  SDL. 

FLORES-CALDERON,  ,J.  L.,  Average  Travel  Time  for  the  Iberian  Region. 

ROTHE,  ,1.  P.,  and  E.  PETERSCI1MITT,  Application  of  the  llaslach  Tables 
to  the  Electronic  Calculation  of  European  Epicenters. 

SELLEVOLL,  M.  A.,  A  Study  of  Travel  Times  from  an  Earthquake  in 
Northern  Norway  on  15  December  1962. 

TRAVIS,  H.  S.,  Interpolated  Jeffreys  and  Bullen  Seismological  Tables. 

I.  Research  in  Seismology 
F.  Seismic  Location 

7.  Travel-Time  Anomalies 

CHIBURIS,  E.  F.,  Experience  at  TFSO  Extended  Array  -  Travel-Time 
Anomalies. 

CHIBURIS,  E.  F.,  LASA  Travel-Time  Anomalies  for  Various  Epicentral 
Regions. 

CHIBURIS,  E.  F.,  LASA  Travel-Time  Anomalies  for  65  Regions  Computed 
with  the  Herrin  Travel-Time  Table. 

CHIBURIS,  E.  F.,  Relative  Travel-Time  Anomalies  at  LASA  and  the  Loca¬ 
tion  of  Epicenters  using  "Shift”. 

CHIBURIS,  E.  F.,  and  R.  O.  AIINER,  A  Seismic  Location  Study  of  Station 
Anomalies,  Network  Effects,  and  Regional  Bias  at  the  Nevada  Test  Site. 

CURRIE,  R.  G.,  A  Comparison  of  Long  Shot  and  Earthquakes. 

DE  VISINTINI,  G.,  Prelimin.  ■  Results  on  Travel-Time  Anomalies  in  the 
Alpine  Arc. 
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f  .C  i 


l)K  VISINTIN),  c..  Seismic  Anomalies  in  the  Alntnr  Arc. 

D».  VIS1NTIN1.  C.,  and  C.  MORFLU.  Seismic  Anomalies  In  Ihe  Alpine  Arc, 

,>0«nli:rtHh  a'*  A‘i"  ,tALKSl  An  AnalyMK  of  the  Travel  Times  of  S  Wave* 
in  Norlh  American  Slat  ion*,  lu  the  Distance  Range  28n  to  82° 

LVl.HKDLN,  J.  F..  and  D.  M.  CLARK,  Investigation  of  P  Travel-Time  Curve. 

f  \  ISON,  F.  F.,  f Earthquake  Wave  Anomalies  In  New  Zealand. 

D*  y“  and  K-  A*  KIAPPKNRFRCFR.  Travel-Time  Anomalies 

IIKALA,  J.  II.,  Variations  In  Regional  Tra  volumes. 

,,A|n>^.A»!arth-ruCaMh  ,chrrC'rd  T‘’*anl  »>rtertln«  Rexona  I  Differences 
In  the  Larth  n  Mamie,  Semiannual  Rejvirt. 

,!lrrC,:d  T,’*anl  ,Vlrc"nc  Regional  Differences 
In  thr  Kanh  *  Mantlr,  Annual  Kqmrt, 

lie *;*  »IAS,!AM*  A  S,U“V  >’-Wave  Amplitude  and  Spec 
ral  Characteristic*  at  Canadian  Srtsmic  Station*. 

™V,Vv“ 1,,oau'  T""" p  **  0,"1IM "»■  »»'»r  *M»»- 

RASML’SSKN,  II.  C..  and  I..  C.  LANDF,  Seismic  Analysis  of  the  GASIU'GOY 
kxploMon  and  an  karlhquake  of  Similar  Magnitude  and  F|U center. 

RITSFMA.  A.  If.,  Remark!*  on  Some  Seismic  Stgiul  Anomalies. 

™\  "* sman  - 

S,,am,PJSu',h  Va'Ur,‘  °f  ’•ASA  T,mr  S,;,""n  ,,cMrtua,«‘-  Veloclly 

TKIMIYSK  INDUSTRIE  (STAFF},  Travel-Time  Anomalies  ai  IASA. 

VAN  NOSTRAND,  If.,  Seismic  Data  Laboratory. 

"  ^'lef  tP*  J,aK"  TIT  K,,rr'  °*  CrUMal  Structure  on  Teleseismlc  P-Wave 
Travel-Time  Anomalies  at  the  TFSO  blende, I  Array.  Artrona. 

I.  Research  In  Seismology 
F.  Seismic  Location 

8.  Depth  Determination 

MO)':K!:U  ,n-  K"  p-  M-  L'U  ,N-  »"'•  «.  WATSON.  Studies  of  the  Klfect  ol 
Depth  of  focus  on  Seismic  Pulses, 

WATSON  R.  .1..  and  S.  r.  MFRDLKR.  Kstlmatlon  Pence, lure  for  Focal- 
Depth  Determination  o|  Seismic  Disturbances. 

WOOLSON.  .1.  R..  The  (pP  -  P)  Time  Difference. 

I  Research  In  Seismology 

G.  Seismic  Source  Identification 

I.  Theoretical  Rasls  lor  Idenllllcatlon  Teclinlques 

Fl 'f^ Stances *"  °"  KMlma,trn:  Kx‘,,n-stvr  Source  Parameters  at  Telcseismic 
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SPKNCKR,  T.  W.,  Theoretical  Studies  llrlilrd  to  thr  Determination  of 
Seismic  Fnergy  Source  l)eplh.  Final  Report. 

I.  Research  In  Seismology 

G.  Seismic  Source  Identification 

2.  Development  and  Kvaluatlnn  of  Idrntlltratinn  Aids 

a.  General 

DK  NOYKIl,  J,,  Detection  and  Idenilllcalion  of  Underground  Nuclear 
plosions  by  Seismic  Methods, 

l)K  NOYKIl,  J.,  Idenilllcalion  ol  Karthquakes  and  Underground  Nuclear 
Implosion*  by  Seismic  Methods. 

GRKKN,  P.  K„  Seismic  Discrimination,  Semiannual  Tech.  Summ. 

GRKFN,  I*.  K.,  Seismic  Discrimination,  Semiannual  Tech.  Summ.  Repi. 

I’llWS,  F„  Study  ol  Seismic  Phenomena  Connected  with  Karthquakes  and 
Kxploslons. 

I.  Research  In  Seismology 

G.  Selsn  le  Source  Idenilllcalion 

2.  Development  and  KYaluallnn  of  Idenilllcalion  Aids 

b.  Short -IVrlod 

CARPKNTKR.  K.,  Quanlllallve  Deductions  Irttm  Kx  plosion  and  Karlhquake 
Mechanism  Concepts. 

COIIKN,  T.  J.,  Selsnioprlnls. 

DA VI 1-5,  I).,  Seismic  III scrlmln.il Ion. 

DOUG  I -AS,  A.,  P-Signal  Complexity  and  Source  Itadlailon  Pallems. 

GKNKRAL  ATIIONICS  CORP.  (STAFF),  Large  Aperture  Seismic  Arrays. 

GRKKN,  P.  K.,  Seismic  Dtscrimln.il Ion,  I  July  to  31  December  19GB. 

GRKFN,  P.  K.,  Seismic  Discrimination,  I  January  lo  30  June  I9G9. 

KKl.l.Y,  K.  J.,  A  Sludy  of  Two  Short-Period  Discriminants, 

I-AC06S,  R.  T.,  Seismic  Discrimination,  I  July  lo  31  December  I9G9. 

I.ASTKR,  S.  J„  Seismic  Dt  scrim  I  nation  Techniques, 

RVALl.,  A.,  Seismic  Idenilllcalion  at  Short  Distances. 

WVSS,  M.,  T.  C.  IIANICS,  and  It.  C.  IJKIIKRMANN,  Comparison  of  I’-Wave 
Siieclra  of  Underground  Kxploslons  and  Karlhquakes. 

I  Research  In  Seismology 

G.  Seismic  Source  Identification 

2.  Development  and  Fvaluallon  of  Identification  Aids 
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GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measurements, 

Project  8.4,  STONES. 

GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measurements,  STONES. 

GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  WICHTTA, 

Long  Range  Seismic  Measurements  Program. 

GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  YORK,  Long- 
Range  Seismic  Measurements  Program. 

JOHNS,  F.  II.,  Preliminary  Report  on  Long-Range  Seismic  Measurements 
Participation  in  Project  MIRACLE  PLAY  -  HUMID  WATER. 

MOORE,  E.  W.,  and  D.  I).  NELSON,  Long  Range  Seismic  Measurements  - 
SCROLL. 

REAKES,  R.  G  W.  H  FRYE,  L.  F.  CRAlG,  and  A.  S.  CHILD,  Long  Range 
Seismic  Measurements  -  STUTZ. 

REAKES,  R.  G.,  R.  S.  SIMONS,  W.  If.  FRYE,  L.  F.  CRAIG,  and  A.  S.  CHILD, 

Long  Range  Seismic  Measurements,  CORDUROY. 

ROBERTSON,  If.,  Preliminary  Report  on  Long  Range  Seismic  Measurements 
Participation  in  Project  MIRACLE  PLAY  -  DIODE  TUBE. 

SCOTT,  J.  II.,  R.  D.  CARROLL,  and  D.  R.  CUNNINGHAM,  Interpretation  of 
Electrical  Resistivity  and  Self- Potential  Measurement,  Bilby  Event,  Yucca 
Flat  Nevada. 

TELE.DYNE  INDUSTRIES  (STAF’F),  Long  Range  Seismic  Measurements  - 
BOXCAR. 

THORPE,  S.  F.,  D.  J.  GLASSCOCK,  L.  C.  LANDE,  and  F.  P.  VAN  LEER.  Long 
Range  Seismic  Measurements  -  GASBUGGY. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF’),  Long  Range  Seismic  Measure¬ 
ments,  Project  8.4,  AARDVARK. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismic  Measure¬ 
ments,  Project  8.4,  BILBY. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismic  Measure¬ 
ments,  CLIMAX. 

UNITED  ELF.CTRODYNAMICS,  INC.  (STAFF),  Ljng  Ran^e  Seismic  Measure¬ 
ments,  Project  8.4,  SALMON. 
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UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  1/mg  Range  Seismic  Measure¬ 
ments,  Project  8.4,  SHOAL. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  AARDVAtuc 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  Wo,- Id  wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  ALLEGUCN  y. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World iwide 
Standard  Station  Seismic  Measurements,  Project  173-7,  BANDICOUi. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  Worldwide 
Standard  Station  Seismic  Measurements,  Project  173-7,  BLACK. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  BOBAC. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  BRAZOS. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  CHENA. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  CHINCHILLA. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  Wor.d-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  CHINCHILLA  II. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (^AFF)  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  CIMARRON. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  CODSAW 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  DAMON  1. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  DEAD. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  DOKMOUoL, 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  EEL. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  FEA1  HER. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-W.dc 
Standard  Station  Seismic  Measurements,  Project  173-7,  HOGNOSE. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  llOOSIC. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  HUDSON. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  I1YRAX. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  JOHNNY  BOY. 
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UNITED  STATES  COAST  AND  GEODETIC  SURVFV  (staff! 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  WnrlH  nr  a 
Standard  Station  Seismic  Measurements,  Project  173-7,  LITTLE  FELLER 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  WnrlH 
Standard  Station  Seismic  Measurements,  Project  173-7,  MAD.  '  ° 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  Wnrin  ui-a 
Standard  Station  Seismic  Measurements,  Project  173-7,  MARSHAMALLOW. 

UmslaEndarrsIaEtfo^eiS-m1AcNM  GE0DETIC  SURVEY  (STAFF),  World-Wide 
aianoara  station  Seismic  Measurements,  Project  173-7/  PACA. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  Wnrlrf-wirfn 
Standard  Station  Seismic  Measurements,  Project  173-7,  PACKRAT. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  World-Wide 
andard  Station  Seismic  Measurements,  Project  173-7,  PAMPAS. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  u/m-lrl  \wa 
Standard  station  Soiamic  Measuromen^  P™,cc,  ST^ssTc 

UNs)aEndart Soni^lf  “S  GE0DETIC  SURVEY  (STAFF),  World-Wide 
andard  Station  Seismic  Measurements,  Project  173-7,  PEBA. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  Wn.-iH  «;•  i 
Standard  Station  Seismic  Measurements,  Project  173-7,  PLATTE.  '  ° 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
andard  Station  Seismic  Measurements,  Project  173-7,  RACCOON. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  WoHH-WiSn 
Standard  Station  Seismic  Measurements,  Project  173-7,  ROANOKE. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  wn.-l  i  a 
Standard  Station  Seismic  Measurements,  Project  173-7,  SACRAMENTO. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  SEDAN. 

UN™^ES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standaid  Station  Seismic  Measurements,  Project  173-7,  SIIREW. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  Wn.-iri  wa 

Standard  Siatio,,  Scisn.ic  M.a™  Js^oc,  ?73-7,  SMaV.L  TOY 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  Wm-W  u/  a 
Standard  Station  Seismic  Measurements,  Project  173-7,  WHITE.  *  L 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF!  Wn.-i  i  ui  j 
Standard  Station  Seismic  Measurements,  Project  173-7,  WICHITA.  *  ' 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Se-.smic  Measurements,  Project  173-7,  YORK 

VAN  NOSTRAND,  R.,  LRSM  Seismic  Data  Laboratory,  WAGTAIL. 
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I.  Research  in  Seismology 
N.  Special  Events 
1,  Explosions 
a.  Nuclear 
(2)  Other 

ADVANCED  RESEARCH  PROJECTS  AGENCY  (STAFF),  Summary  of  Seismic 
Results  of  the  ANTLER,  FISHER  and  HARDIIAT  Underground  Nuclear 
Explosions  in  Nevada. 

BERG,  E„  and  S.  KUBOTA,  LONGSHOT,  Seismic  Recordings  in  Central 
Alaska. 

CARDER,  D.  S.,  D.  W.  GORDON,  and  J.  N.  JORDAN,  Seismic  Waves  froi  l  an 
Underground  Nuclear  Explosion  Under  a  Desert  Valley  -  MISSISSIPPI  Event. 

DEFENSE  ATOMIC  SUPPORT  AGENCY  (STAFF),  Project  LONGSHOT  -  Report 
of  Operations,  Project  VELA  UNIFORM. 

EISLER,  J.  D.,  Seismic  Data  -  LONG  SHOT. 

GEOTECHNICAL  CORP.  (STAFF),  Magnetic  Tape  Composite  of  Project 
GNOME,  Volunteer  Team  Reports. 

HEALY,  J.  H.,  W.  H.  JACKSON,  and  D.  II.  WARREN,  Preliminary  Seismic- 
Refraction  Studies  for  Project  DRIBBLE. 

INGRAM,  L..  F.,  Project  DANNY  BOY,  Earth-Motion  Measurements. 

JOYNER,  G.  L.,  T.  'V.  CASS,  J,  R.  HOFFMANN,  and  A.  F.  LINVILLE,  Aleutian 
Islands  Experiment  (1969),  Project  MILRGW. 

LAMBERT,  D.  G.,  R.  O.  AHNER,  and  D.  H.  VON  SEGGERN,  Preliminary 
Summary  Report  on  MILROW. 

MICKEY,  W.  V.,  and  T.  R.  SIIUGART,  Seismic  Data  Summary  Nuclear  Detonation 
Program  1961  through  1963. 

PHILLIPS,  G.  C.,  and  C.  WU,  On  Recordings  of  Salmon  Event  of  Project 
DRIBBLE. 

REYNOLDS  ELECTRICAL  &  ENGINEERING  CO.  (STAFF),  General  Support 
Plan,  Project  DRIBBLE. 

SABITAY,  A.,  Digital  Recording  ar.d  Analysis  of  Seismic  Data,  Project  GNOME. 

TEXAS  INSTRUMENTS  (STAFF),  Seismogram  Atlas  of  Nuclear  Explosions 
1961. 

VAN  NOCTRAND,  R.,  and  W.  IIELTERBRAN,  A  Comparative  Study  of  the 
SHOAL  Event. 

WARREN,  D.  II.,  and  B.  L.  TIBBETTS,  Seismic-Refraction  Measurements 
of  Nuclear  Explosions  ANTLER,  GNOME,  HARDIIAT,  CHINCHILLA, 
CIMMARRON. 

WARREN,  D.  II.,  B.  L.  TIBBETTS,  and  R.  C.  RESLER,  Seismic-Refraction 
Measurements  of  Nuclear  Explosions  BRAZOS,  HOOSIC,  DORMOUSE 
PRIME,  PLATTE,  AARDVARK,  HAYMAKER. 

WARREN,  D.  II.,  B.  L.  TIBBETTS,  and  R.  C.  RESLER,  Seismic  Refraction 
Measurements  of  Nuclear  Explosions  SEDAN,  MERRIMAC,  WICHITA, 

YORK,  BOBAC,  IIYRAX. 
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W“  HT,'„re. D”  P,'0)eC‘  ™0ME’  P"™‘  motion  Near  a  N„clear  Deto„alion 

WEART,  W.  D.,  VELA  UNIFORM.  Project  at  r-  ^ 
and  Spalling  Measurements  in  Granite.  ’  ^  Fleld  Earth  Motion 

I.  Research  in  Seismology 
N.  Special  Events 
1.  Explosions 
b.  Chemical  and  Industrial 

MICKEY Ran"e  SeiSmiC  MeaSUrements  -  ROCKVILLE  DAM. 
mickey,  W.  V.,  Seismic  Effects  of  1000  lh  h  p 

Sedimentary  Deposits  -  Operation  PRE  DRIBBLE0"  ^  ^  ^ 

HOOVT  Dam 

record  supplement.  °natl0ns  of  H,^h  Explosives  in  Lake  Mead,  with 
RE“;enim«.elS”iC  P““  “""“'ions  and  Analysis  „r  Lake  Superlor 

bration’shot  In  Soufheast^tis^nuri^  W‘  H>  ,IACKS0N'  Tlie  Billiken  Call- 
WIta£  °'  Wa"r  '*’>">  “  Wa.es  Produced  by  Under- 

I.  Research  in  Seismology 
N.  Special  Events 

2.  Significant  Earthquakes 

BR^ia\X^  *  1  Chittenden, 

GEp^ec™8.4,AFACL0LRON  EArSiS."""^  Seisrnic  Moa«uiemont s. 

Project  8.4  f  FALLON  EARTHQUAKE,  Seismic  Measurements, 

Report  of  Sc iheS  Mi^om^Ea rthquates!0  Measuremcnts, 

GORDON,  D.  W.,  Libyan  Earthquake  of  February  21,  1963. 

MAAlaS?S’rtIl, quake  of  28  MaS’  Af!er?.hocks  FolIowinK  ‘be 

Crustal  velocities  in  the  £?  P, ?, 

ST  —  —  •  ' 

m ent s^Proj Jc^^^^BRIDG^ P(WTMEAIvn HQU A Ke!""^'6  S°iSmlC  Measure- 

UNvTSniai.S,?q?,™MICS  INC^  (STAFF)'  ERSM,"  Project  8.4,  West 
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I.  Research  in  Seismology 
N.  Special  Events 

3.  Underwater  Events 

CLARK,  D.,  Long  Range  Seismic  Measurements,  CHASE  III. 

CLARif  D.  M.,  Long  Range  Seismic  Measurements,  CHASE  IV. 

MICKEY,  W.  V.,  and  J.  C.  STEPP,  Seismic  Effects  from  Controlled  Underwater 
Detonations,  Operation  HYDRA  IIA. 

REAKES,  R.  G.,  A.  S.  CHILD,  and  W.  H.  FRYE,  Long  Range  Seismic  Measure¬ 
ments  -  chase  vn. 

REAKES,  R.  G.,  G.  J.  NEWSON,  W.  H.  FRYE,  and  A.  S.  CHILD,  Long  Range 
Seismic  Measurements  -  CHASE  V. 

UNDERWATER  SYSTEMS,  INC.  (STAFF),  CHASE  III  Source  Data. 

UNDERWATER  SYSTEMS,  INC.  (STAFF),  CHASE  IV  Source  Data. 

UNDERWATER  SYSTEMS,  INC.  (STAFF),  CHASE  V  Source  Data. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long-Range  Seismic  Measure¬ 
ments  Project  8.4  Seismic  Waves  from  the  SS  Village  Explosions. 

II.  Related  Geophysical  Research 
A.  Atmospheric  Acoustics 

BOOKER,  A.  H.,  Numerical  Evaluation  of  Symmetric  Polynomials. 

BURKE,  T.  F.,  Acoustic  Phased  Arrays  for  the  Detection  of  Nuclear  Bursts 
in  the  Atmosphere. 

CHINNERY,  M.  A.,  and  D.  G.  HARKRIDER,  Seismology  and  Acoustic  Gravity 
Waves. 

CHINNERY,  M.  A.,  and  D.  G.  HARKRIDER,  Seismology  and  Acoustic  Gravity 
Waves. 

FERNANDEZ,  L.  M.,  Final  Report,  Grant  AF-AFOSR-1177-66. 

HARKRIDER,  D.  G._  Propagation  of  Acoustical  Gravity  Waves  from  an  Explo¬ 
sive  Source  in  the  Atmosphere. 

HARKRIDER,  D.  G.,  Theoretical  Acoustical-Gravity  Wave  Propagation. 

HARKRIDER,  D.  G.,  and  F.  J.  WELLS,  The  Excitation  and  Dispersion  of  the 
Atmosphere  Surface  Wave. 

MEECHAM,  W.  C.,  Short-Period  Propagation  of  Infrasonic  Waves  from  Nuclear 
Explosions. 

PIERCE,  A.  D.,  and  J.  W.  POSEY,  Theoretical  Prediction  of  Acoustic-Gravity 
Pressure  Waveforms  Generated  by  Large  Explosions  in  the  Atmosphere. 

SAN  C A LIXTO  OBSERVATORY  (STAFF),  Installation  of  the  Penas  Acoustic 
Array. 

TURNBULL,  L.  S.,  and  D.  B.  RABENSTINE,  Rayleigh  Wave  Analysis  of 
Atmospheric  Explosions. 
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II.  Related  Geophysical  Research 
B.  Hydroacoustics 

1.  Detection 

HECHT  R.,  J.  KENNEDY,  J.  STRANGE,  and  D.  YOUNG,  et  al.,  Comparison 
of  Hydroacoustic  Shock  Waves  from  Four  Different  Explosives. 

HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations. 

HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations. 

HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  hound  from 
Drifting  Ice  Stations,  Semiannual  Tech.  Summ.  Kept. 

"UNIONS.  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  From 
Drifting  fee  Stations,  1  July  Through  31  Dcccnibc1'  1964, 

HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Unrerwater  Sound  from 
Drifting  Ice  Stations,  Semiannual  Tech.  Summ.  R.  pt 

HUNKINS,  1C,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Dinting  Ice  Stations,  Semiannual  Tech.  Summ.  Rent.,  1  July  Through 
31  December  1967.  '  M 

HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations,  1  duly  to  31  Dec.  1968. 

HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations,  1  January  to  30  June  1968. 

JOHNSON,  R.  II..  Spectrum  and  Dispersion  of  Pacific  T  Phases. 

YEARSLEY,  J.  R.,  internal  Waves  in  the  Arctic  Ocean. 

II.  Related  Geophysical  Research 
B.  Hydroacoustics 
2.  Location 

COX,  I).  C.,  and  R.  II.  JOHNSON,  Pacific  T- Phase  Epicenters. 

COX,  K.  C.  and  R.  II.  JOHNSON,  T- Phase  Study. 

DAUBIN,  S.  C.,  Pacific  "SOFAR”  Velocity  Calibration  Experiment. 

DUENNEBI HR,  F.  K„  and  R.  II.  JOHNSON,  T- Phase  Sources  and  Earthquake 

Epicenters  in  the  Pacific  Basin. 

. .  T  "»■  »»™« 

JOHNSON,  R.  II.,  Investigation  of  the  Sources  of  Naturally-Occurring  Low- 

Frequency  Underwater-Sound  Events. 

JOHNSON,  R.  IT. ,  A  Program  for  Routine  Location  of  T- Phase  Sources  in 

the  Pacific. 

JOHNSON,  R  II.,  SOFAR  Velocities  in  the  North  Pacific. 

JOHNSON,  R.  II.,  and  R.  A.  NORRIS,  SOFAR  Velocity  Chart  of  the  Pacific 

Ocean. 

JOHNSON,  R.  II.,  and  R,  A.  NORRIS,  T- Phase  Radiators  in  the  Western  Aleutians. 
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N°^TJ1R0P’  J"’  Relat>onship  Between  Source  Characteristics  and  Earthquake 
T  Phases  m  the  North  Pacific  Area. 

II.  Related  Geophysical  Research 

B.  Hydroacoustics 
3.  Identification 

DUENNEBIER,  F.  K.,  Spectral  Variation  of  the  T  Phase. 

JOHNSON,  R.  H.,  and  R.  A.  NORRIS,  T-Wave  Generation  Mechanisms. 
J0TNphaNses '  R‘  A‘  N0RRIS)  and  F'  K>  DUENNEBIER,  Abyssally  Generated 

SHAPrnO,  E.  S.,  The  Probability  of  Successful  Search  for  the  Radioactive 

Pf°°h  R^s“.ltinf  [rom  Nuclear  Detonation  in  the  Ocean  Phase  I:  Determination 
of  the  Optimal  Area  to  be  Searched. 

UNDERWATElt  SYSTEMS,  INC.  (STAFF),  Spectral  Analysis  of  Hydroacoustic 
Signals  Generated  by  the  Chase  Explosions. 

WEINSTEIN,  M.  S.,  CHASE  VII  Source  Data. 

YOUNG,  D.  F.,  Spectral  Analysis  of  Seismic  Signals  Generated  by  CHASE  VII 
and  CHASE  V  Detonations. 

YOUNG,  D.  F.,  D.  D.  WOOLSTON,  and  M.  BLAIK,  Spectral  Analysis  of  Hydro¬ 
acoustic  Signals  Generated  by  the  CHASE  V.  CHASE  VII,  NOLVELA  and 
Arctic  Explosions.  ’ 

II.  Related  Geophysical  Research 

C.  Gravity 

ALSOP,  L.  E.  and  J.  T.  KUO,  Semi-Diurnal  Earth  Tidal  Components  for 
Various  Earth  Models. 

DORMAN,  L.  M.,  and  B.  T.  R.  LEWIS,  Experimental  Isostasy,  Part  I-  The 
Theory  of  the  Determination  of  the  Earth’s  Isostatic  Response  to  a  Con¬ 
centrated  Load. 

LEWIS,  B.  T.  R.,  and  L.  M.  DORMAN,  Experimental  Isostasy,  Part  II:  An 
Isostatic  Model  for  the  U.  S.  A.  derived  from  Gravity  and  Topographic  Data. 

NA,^.AW^’  I"  A  Prosranl  for  Lecolazet's  Method  in  Harmonic  Analysis 
Written  for  IBM  7094.  v 

II.  Related  Geophysical  Research 

D.  Magnetics 

HEIRTZLEIf,  J.  R.,  Simultaneous  Geomagnetic  Measurements  on  an  Ice  Island 
Surface  and  1000  Feet  Below. 

WALKER,  J.  c.  G.,  Geomagnetic  Observations  in  the  Arctic  Ocean  Drift 
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Karthquakr  on  the  flasls  of  Record'll  Data,"  liyull,  pn  Selsmol. 
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the  Correction  for  the  Eotvos  Effect,  and  of  the  Coefficient  of  Co-Oscillation 
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channel  Recording  in  Seismic  Exploration,"  Prtladnaya  Geof. 

BOCHUM,  li.  B.,  H.  BERCKllEMER,  H.  CLOSS,  and  W.  HILLER,  "Proposal 
of  a  Research  Program  for  a  Seismic  Station  with  Modern  Equipment  " 
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BONCHKOVSKII,  V.  F„  "Some  Generalizations  of  the  Results  of  Observations 
of  Inclinations  of  the  Earth's  Surface,"  Trudy  Inst.  Fiziki  Zemli.  Akad 
Nauk,  SSSR. 

BONDARENKO,  A.  P.,  "Data  on  the  Causes  of  the  Earth's  Currents,"  Akad. 
Nauk,  SSSR  Izv.  Ser.  Geograf.  i.  Geofiz. 

BORISEVICH,  E.  S.,  With  the  Seismologists  of  the  United  States. 
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DOHR,  G.,  "Statistical  Identification  of  Tides  in  Inland  Waters,  with  the 
Example  of  the  Bodensee,"  Ztschr.  f.  Geoph. 

ECOLLAN,  J.,  and  Y.  ROCARD,  "Electromagnetic  Signal  of  Underground 
Explosions,"  Comptes  Rendus. 

GOL'DIN,  S.  V.,  "On  Distribution  of  Probabilities  for  the  Interval  Between 
Neighbouring  Extrema  of  Two  Strongly  Correlated  Random  Functions," 

Geol.  I.  Geofiz. 

GOL'DIN,  S.  V.,  "Probability  of  False  Events  on  Seismic  Records,"  Geol  & 
Geofiz. 

GORSHKOV,  G.  S.,  "A  Catalog  of  the  Active  Volcanoes  of  the  Kurile  Islands 
Volcanoes  of  the  Northern  Islands,"  Akad.  Nauk.,  Bull,  of  Volcanological 
Stations. 

GUNTHER,  S.,  "Influence  of  the  Atmospheric  Pressure  Changes  on  the  Solid 
and  Liquid  Components  of  the  Earth's  Surface,"  Zeitschrift  fur  Physikalische 
Erdkunde. 

HARDTWIG,  E.,  "On  the  Origin  of  Microseisms,"  Ztschr.  F.  Geophys. 

IL'IN,  A.  V.,  "Floor  Relief  of  the  Gulf  of  Kamchatka,"  Akad.  Nauk  SSSR,  Trudy 
Inst.  Okeanologii. 

KANAEV,  V.  F,,  and  N.  P.  LARINA,  "The  Underwater  Relief  of  the  Northern 
Kurile  Region,"  Akad.  Nauk  SSSR,  Trudy  Inst.  Okeanologiyi. 
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Ab-^v’  Vi‘  ,New  Ueomorphological  Observations  in  the  Kurile  Islands  " 
Akad.  Nauk,  Trudy  Inst.  Okenologii.  islands, 

LErnfJ'"HM I;0"  th,6  Influence  of  Atmospheric  Forces  on  the  Earth’s 

Crust,"  Meteorologische  Zeitschrift. 
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PERONACI,  F.,  "The  Seiches  of  Iseo  Lake,"  Annali  di  Geofisica. 

RAIKHER,  L.  D.,  "Detailed  Study  of  Structures  with  Breaking  Faults  "  Akad 
Nauk.,  Prikladnaya  Geofizika.  B  1  s>  Akad- 

SHtN:GIN’  N-  Y,"  and  YU-  V.  MAKAROV,  "The  Influence  of  Fissuring  of  the 
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trench  H.  The  Hydrology  and  Chemistry  of  the  Upper  Subarctic  Water  in 

!isiSufXa!,ScSrile'Kamcha,ka  Trencl’'" Akademla  Nauk  SSSR  Trud>' 

SOVIET  GEOraYSfCAL  COMMITTEE  (STAFF),  Report  on  Scientific  Activity 
in  Seismology  and  Physics  of  the  Earth’s  Interior  in  1960-1962,  Soviet 
Geophysical  Committee,  Academy  of  Sciences  of  the  USSR, 

STERLYAGOVA,  G.,  "The  Tectonics  of  the  Southeastern  Part  of  the  Caspian 
Sea  According  to  Marine-Seismic  Data,"  Razved.  I  Promysl.  Geofiz.  P 

STOLEN,  O.,  "A  Collection  of  Norwegian  Newspaper  Clippings." 

SU™uk0SVSsn,  GeolTlnsuf  Trudy!*8  °'  ""  Ce"*> 

"Tmuta  Ok™!  ASdRScU  Trench,  Trudy 
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196 6E  1  Normale  Superieure  -  Seismology,  Univ.  of  France,  Paris,  France, 


VINNIK,  L.  P.,  "The  Structure  of  Four- 
Akad.  Nauk  SSSR. 


to  Six -Second  Microseisms,"  Doklady 


ZAKASHANSKH  M  S.,  "Density  of  the  Meso-Cenozonic  Deposits  in  the  West 
Siberian  Plain,"  Prikladnaya  Geofizika. 


ZATONSKII,  L.  K.,  V.  F,  KANAEV,  and  G.  B.  UDINTSEV 
of  the  Underwater  Part  of  the  Kurile- Kamchatka  Chain 
Investigations.  ’ 
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VESIAC  14  684  VU 
AD  628  033 


L°W'i\MV  y.  \  s'  ^JApAKSE,  and  M.  W.  EVANS,  An  Analysis  of 
the  Stoclt  Initiation  of  Granular  Explosives  by  the  GasUompression: 
C^ucu^njv^amsm,  Rept.  No.  AFOSR  65-2308,  Contracting^). 
1124,  Stanford  Res.  Inst.,  Menlo  Park,  Calif.,  1965. 

The  role  of  the  gas  compression-conduction  mechanism  in  shock 
initiation  of  granular  materials  was  studied  by  analyzing  the  dependence 
of  gram  surface  temperature  on  the  magnitude  of  the  shock  and  the 
relative  sizes  of  grain  and  surrounding  volume  of  interstitial  eas.  A 
emperature  of  the  shocked  interstitial  gas  computed  by  a  one-dimen- 

r;sh0C,k  ™.ode,>  serves  a«  initial  gas  temperature  condition 
for  the  heat  conduction  problem  of  a  spherical  cold  grain  in  a  spherical 
shell  of  hot  gas  enclosed  in  a  semi-infinite  solid  cold  spherical  wall 
Discussed  are:  initial  and  maximum  temperature  of  the  grain  surface 
and  correlation  of  results  of  the  heat  conduction  solution  in  terms  of 
dimensionless  parameters. 


VESIAC  16,733  D  VU 


ABRAMOVICI  F„  Diagnostic  Diagrams  and  Transfer  Functions  for  Ore.nnin 

A'  U.I.cr.lijH-C.nform,.  U 

The  variation  of  frequency  as  a  function  of  wavenumber  and  the 
associated  spectral  transfer  function  arc  computed  for  different  modes 
in  a  complex  oceanic  wave-guide.  The  model  consists  of  a  fluid  layer' 
resting  upon  a  three-layer  elastic  half-space.  The  layers  and  the  ' 
ha  If -space  are  homogeneous. 

The  comparison  of  theoretical  results  with  measured  power 
spectra  for  two  records  taken  in  the  Pacific  Ocean  shows  qualitative 
agreement  stressing  strongly  the  role  of  the  leaking  congressional 

cutoff 'fr^uency685  Wh'Ctl  n°'  Continua,,ons  of  modes  beyond 


VESIAC  7015  VU 
AD  424  594 


ABRAMSON,  N.,  Further  Considerations  in  the  Use  of  Large 

mgiae?”1  N°- Al"  «*“■  fee cSag., 

The  problem  of  estimating  signal  waveform  and  time  delays  in 
an  array  of  seismometers  is  considered.  Using  the  model  of  Levin 
Green  and  Kelly  a  matrix  form  of  their  solution  is  obtained  An  ex¬ 
pression  for  the  asymptotic  variance  of  the  estimate  of  vector  delay 
f"d  a"  equa,,on  is  dcrived  relating  this  variance  to  the  ‘ 
m![p  r!f6n  °f  se,smon,e,ers-  T"'o  general  factors  affecting  the  esti- 
s  mnmir6  ?  y  ,are  ,mpor,ant  in  determining  the  distance  between 
seismometers  in  a  linear  array.  If  the  distance  Is  large  the  aperture 
of  the  at  ray  is  large  thus  decreasing  the  variance  of  our  estimate. 

If  he  distance  Is  small  the  noise  correlation  from  seismometer  to 

H°n!  ®r  m‘ry  be  USCd  to  decrease  the  variance.  Analysis  shows 
that  the  former  factor  is  more  significant  than  the  latter. 
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ADAIR,  R.  S.,  Operation  and  Maintenance  Manual  for  the  Solion  Universal 
Seismometer,  Technical  Memorandum,  Rept.  No.  CGS-1198-66-1, 
Contract  CCS- 1198,  Univ.  of  Texas,  Austin,  Texas,  1966. 

The  Solion  Universal  Seismometer,  which  is  fully  described  and 
illustrated  in  this  report,  can  be  used  to  detect  either  vertical  or 
horizontal  earth  motion.  It  may  be  used  in  short-period  or  long- 
period  applications  with  adjustable  period  range  as  determined  from 
the  solion  transducer  and  the  filter  circuit.  It  operates  with  the 
solion  operational  amplifier,  DRL  Model  101,  which  provides  a  low 
impedance  single-endod  source  for  operation  with  any  suitable  high 
impedance  recording  device.  The  amplifier  provides  a  load  circuit, 
operational  amplifiers  with  adjustable  gain  control,  and  plug-in  filter 
circuit  boards  to  shape  the  response  of  the  amplified  signal. 


ADAMS,  W.  M.,  J.  W.  HAWES,  and  N.  L.  NUHN,  Final  Rept.  to  Defense 
Atomic  Support  Agency,  Contr.  No.  DA-49- 146-XZ- 186,  Planetary 
Sci.  Inc.,  Santa  Clara,  Calif.,  1964. 

Methods  for  analyzing  digitized  strong-motion  seismograms 
have  been  developed.  These  techniques  have  been  programmed  for 
one  of  three  electronic  digital  computers,  the  IBM  1620,  CDC  1604, 
or  IBM  7094.  The  codes  have  been  debugged  and  checked  by  manual 
calculations  or  test  problems,  then  used  to  run  production  on  existing 
data.  Emphasis  has  been  on  utilization  of  the  general  frequency  and 
time-dependent  aspects  of  the  entire  trace.  An  attempt  to  use 
numerical-control  machining  for  generation  of  complex  ultrasonic 
methods  has  been  unsuccessful  but  the  approach  merits  continued 
effort. 

ADLUNG,  A.,  "Intensity  Determination  of  Seismic  Tremors  by  Means  of 
Simple  Instruments  and  Their  Relation  to  Magnitude,"  Geofysikalni 
Sbornik,  No.  155,  pp.  311-353,  1961,  (Translated  from  Czechoslovakian), 
Contract  SD-78. 

The  problem  of  ail  intensity  determination  of  macroseismic  vibra¬ 
tions  was  considered.  After  a  discussion  of  "absolute  scales,"  the 
case  of  the  intensity  determination  with  overturning  objects  was  treated 
experimentally,  with  the  aid  of  a  shaking  table  with  impact  excitation. 

An  intensity  determination  by  overturning  objects  is  not  possible;  the 
moment  of  overturning  is  not  sufficiently  defined  because  of  shaking 
oscillation».  Also,  it  was  found  that  the  damaging  effect  of  a  vibration 
is  not  proportional  to  the  acceleration  but  to  the  ground  motion  velocity. 
Furthermore,  a  method  was  described  by  which  it  is  possible  to  deter¬ 
mine  the  intensity  from  the  ground  amplitude.  A  vibration  meter  for 
this  purpose  has  been  developed. 

ADLUNG,  A.,  "Seismic  Observations  on  Contained  Explosions,"  Gerl. 

Beitr.  Geophvs.,  Vol.  65,  No.  1,  pp.  1-10,  1955,  (Translated  from 
German),  Contract  SD-78. 

Twenty  three  contained  explosions  in  the  Saxony -Thuringia  area, 
as  well  as  in  Northern  Bohemia,  are  subjected  to  an  analysis.  Al¬ 
though  the  explosion  times  are  not  accurately  known,  it  is  possible 
to  plot  the  travel-time  curves  for  4  profiles.  The  velocities  deter¬ 
mined  are  within  the  scope  of  those  found  otherwise  for  contained  ex- 
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ffin'fhn*  ?"ly HthC  Ve.locities  in  the  3abbro  zone,  which  are  higher 
‘han  those  found  previously  in  Germany,  are  an  exception.  A  small 
nergy  transmission  from  the  Harz  and  a  travel  time  decrease  during 
explosions  on  the  right  bank  of  the  Elbe  are  the  only  peculiarities.  & 

durfnp  eoni*8-  ^  need  °f  makinS  systematic  observations 
during  contained  explosions. 


VESIAC  13,858  VU 
AD  648  415 


ADVANCED  RESEARCH  PROJECTS  AGENCY  (STAFF),  Large  Aperture 
Seisnuc  Array  -  First  LASA  Systems  Evaluation  Conference  held  ' 
j^^tembeM^,  Contra^Ali^Trocument,  AdvaaiiS- 
searcli  Projects  Agency,  Washington,  D.  C.,  1965. 

.  .  The  material  contained  in  this  report  consists  of  a  compilation 

encf  ^!errSnPfreSented  ^  first  LASA  Systems  Evaluation  Confer- 
ence.  The  conference  was  intended  to  serve  three  purposes'  (1)  to 

acquaint  all  of  the  organizations  currently  participating  in  the  pro¬ 
gram  with  the  status  of  the  work;  (2)  to  attempt  to  formulate  the 

recorfTnf  f.tatlon  .and  network  specifications;  and  (3)  to  provide  a 
record  of  the  project  activities  in  the  conference  report  Twentv- 

1fr66  ieC1"lCal  pa,pers  ar®  Presented  plus  the  following:  (1)  Summary 
°f  ®  ‘ 1 *0"  Parameters;  (2)  Summary  of  LASA  Processing  Require¬ 
ments,  (3)  Summary  of  LASA  Station  Data  Storage  Requirements 


VESIAC  7351  VU  O 
AD  428  809 


ADVANCED  RESEARCH  PROJECTS  AGENCY  (STAFF),  The  Role  of  Seismic 

mnf'^JlllU  ^  °CtCC,tl°n  °f  Undergr°und  Nuclear  TesIiT  "Proier.t  VET.A- 
.  .  F°RM’  Contract  No.  Agency  Document,  Advanced- Research  Pro¬ 

jects  Agency,  Wash.,  D.C.,  1963  (OFFICIAL  USE  ONLY). 


VESIAC  8236  VU  O 


ADVANCED  RESEARCH  PROJECTS  AGENCY  (STAFF),  Summary  of 

Seismic  Results  of  the  ANTLER.  FISHER  and  HARDBAt  Underground 
Nuylear  Explosions  in  Nevada,  contract  AUpA  Ar„nny  p-nm irnt - 

USEaONLYTSearC1  Pr°j6CtS  Agency'  Wash.,  D.  C..  1962  (OFFICIAL 


VESIAC  14,954  VU 
AD  625  199 


AFIN  J.  M  Exploratory  Meeting  on  the  Magnetic  Tape  Recordinc  of  Seismlr 

«eidnpeHXaPil0rat0r.y  !!l66tinAg  t0  discuss  the  magnetic  tape  recording  of 
thP  in  i  h6ld0n  August  18’  1965>  under  the  sponsorship  of 

the  Inst,  for  Defense  Analyses.  This  report  summarizes  the  proceedings 
of  the  meeting.  The  problems  of  obtaining  magnetic  tape  records  of 
seismic  data  over  a  relatively  wide  bandwidth  (up  to  10  cps)  with  laree 
dymimic  range  are  reviewed,  and  current  seismic  tape  recording 
capabilities  are  surveyed.  “ 

AGA^ia!i0Vu/D"  '?nIthe  Pr°PaPatio1'  and  Reflection  of  Nonlinear  Visco- 
elashc  Waves  Izv.  Akad.  Nauk.  A/.erb,  SSR,  Fiz.  Tekhn.  Mat..  No.  5, 
pp.  13-!9,  1964,  (Translated  from  Russian),  Contract  dX'-T083  OSA- 
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Media  are  examined  whose  mechanical  properties  are  described 
by  nonlinear  relations  which  unite  their  elastic-plastic  and  viscous 
properties.  Approximated  analytical  solutions  are  obtained  which 
take  viscous  properties  into  consideration  in  a  first  approximation 
for  problems  of  propagation  and  reflection  of  waves  in  a  rod,  and 
for  the  propagation  of  spherical  waves. 


VESIAC  8396  VU 
AD  444  302 


AHRENS,  T.  J.,  Dynamic  Properties  of  Rocks.  Tech.  Summ.  Rept.,  Con- 
loca*  N°‘  DA'49‘146‘XZ'27,?»  Stanford  Res.  Inst.,  Menlo  Park,  Calif., 

Measurement  of  the  strain-rate  associated  with  elastic  stress 
relaxation  (material  dissipation  function  in  Duvall’s  theory)  can  be 
achieved  by  obtaining  the  decrease  with  propagation  distance  of  peak 
elastic  stress  and  the  accompanying  stress  gradient.  Second,  results 
are  given  for  Hugoniot  measurements  on  single  and  polycrystalline 
quartz  in  the  unexplored  280-  to  4,0-kbar  range, verify  the  16% 
volume  decrease  inferred  from  Wackerle’s  data,  and  indicate  (for 
isentropic  expansion)  that  upon  relief  of  pressure  the  material  has 
a  specific  volume  between  that  of  coesite  and  stishovite.  Third,  an 
optical  lever  shock  reflection  technique  was  developed  for  deter¬ 
mination  of  adiabatic  release  paths  from  final  and  intermediate  shock 
states. 


VESIAC  19,301  C  VU 


AHRENS,  T.  J.,  Dynamic  Properties  of  Rocks.  Sci.  Rept.,  Contract;  AF 
19(604)-841<j/da  49-146  XZ  277,  Calif.  Inst,  of  Tech.,  Pasadena 
Calif.,  1968. 


Rocks  and  rock-forming  minerals  exhibit  dynamic  yielding  under 
one-dimensional  shock  stresses  varying  from  several  kbars  to  approx¬ 
imately  100  kbars.  The  dependence  of  the  dynamic  yield  point,  or  the 
Hugoniot  elastic  limit,  on  mineralogy,  porosity,  and  grain  size  in 
multimine ralic  rocks  has  not  yet  been  studied.  For  shock  stresses 
greater  than  the  Hugoniot  elastic  limit,  the  achieved  states  lie  along 
the  deformat ional  portion  of  the  Hugoniot  curve.  Although  non-porous 
rocks  shocked  to  states  along  the  deformational  Hugoniot  are  often 
assumed  to  behave  as  fluids  or  elasto-plastic  solids,  few  data  as  to 
their  actual  rheological  behavior  in  this  stress  range  are  available. 


VESIAC  17,146  VU 
AD  662  894 


AHRENS,  T.  J.,  Stress  Wave  Propagation  in  a  Prestressed  Medium,  Final 
Sci.  Rept.,  1  June  1966  Through  31  July  1967,  Rept.  No.  SRI-PGU- 
6099,  AFC RL-67-0529,  Contract  AF  19(628)-6048  ARPA  Order  No. 
292,  Stanford  Res.  Inst.,  Menlo  Park,  Calif.,  1967. 

Explosion- induced  radiation  patterns  in  prestressed  plates  which 
represent  two-dimensional  models  of  explosions  in  the  prestressed 
earth  have  been  studied.  Radiation  patterns  of  the  resulting  plate 
compressional  and  plate  shear  waves  were  observed  using  dynamic 
photoelasticity  and  electrical  strain  gages.  Although  compressional 
and  shear  waves  were  clearly  optically  resolved,  no  azimuthal  varia¬ 
tion  was  seen  with  compressional  or  shear  wave  radiation  patterns. 


AHRENS,  T.  J.,  J.  T.  ROSENBERG,  and  M.  H.  RUDERMAN,  Dynamic 
Properties  of  Rocks.  Final  Report,  Rept.  No.  FGU-4816,  Contract 
DA-49-146-XZ-277,  Stanford  Res.  Inst.,  Menlo  Park,  Calif.,  1966. 
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VES1AC  13,121  VU 


VES1AC  6161  VU 
AD  418  036 


VESIAC  19,028  VU 
AD  632  453 
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Hugoniot  equation-of-state  measurements  using  streak  camera 
techniques  have  been  performed  for  minerals  which  are  constituents 
of  common  crustal  rocks.  All  these  minerals,  except  calcite,  exhibit 
Hugoniot  elastic  limits  (HEL)  of  the  order  of  50  kbar;  the  elastic 
limit  for  calcite  is  about  25  kbar.  At  pressures  above  the  HEL,  the 
Hugoniots  of  the  minerals  indicate,  either  by  cusps  or  by  anomalously 
high  compression  followed  by  a  marked  increase  in  incompressibility, 
that  one  or  more  shock-induced  transitions  to  high  pressure  poly¬ 
morphic  forms  occur. 


AHRENS,  T.  J.,  and  M.  H.  RUDERMAN,  Dynamic  Properties  of  Rocks, 
Interim  Final  Rept.,  DA-49-146-XZ-277.  Stanford  Research  Institute, 
Menlo  Park,  Calif.,  1965. 

Described  are  investigation  results  of:  (a)  the  stress  relaxation 
of  elastic-shock  waves  in  Arkansas  novaculite  and  Sioux  and  Eureka 
quartzite;  (b)  the  Hugoniot  of  single  and  polycrystalline  quartz  in  the 
range  280-410  kbar,  polycrystalline  augite  and  diopside  to  370  kbar, 
and  single-crystal  calcite  in  the  range  240-340  kbar;  (c)  development 
and  application  of  a  new  optical  lever  technique  for  optically  record¬ 
ing  multiple  shock  fronts;  (d)  determination  of  release  adiabats  from 
both  the  elastic  and  the  deformational  shock  states  (72  -  80  kbar  and 
122  -  154  kbar,  respectively)  in  Arkansas  novaculite  with  this  tech¬ 
nique. 

AIR  FORCE  OFFICE  OF  SCIENTIFIC  RESEARCH  (STAFF),  Recommenda- 
tions  on  Research  in  .Seismology  for  the  VELA-UNIFORM  Program  of 
the  Advanced  Research  Projects  Agency.  Agency  Document.  Air  Force 
Office  of  Scientific  Research,  Wash.,  D.  C.,  1963. 

The  Advisory  Committee  for  Geophysics  of  the  AFOSR  has  under¬ 
taken  to  review  the  present  state  of  research  in  support  of  the  VELA- 
UNIFORM  Program  and  to  make  recommendations  for  future  research 
The  present  programs  have  been  guided  by  the  1959  recommendations 
of  the  Berkner  Panel.  The  accompanying  report  summarizes  the 
committee's  opinions  on  progress  since  1959  and  its  recommendations 
for  research,  both  basic  and  applied,  needed  to  further  the  objectives 
of  VELA-UNIFORM.  Areas  on  which  recommendation  have  been  made 
are:  Identification  techniques,  data  processing,  arrays,  deep-hole  and 
ocean-bottom  detection,  magnitude/energy  scale,  noise  studies,  seis¬ 
micity,  source  mechanisms,  explosions  and  earthquakes,  and  other 
subjects. 


AIR  FORCE  OFFICE  OF  SCIENTIFIC  RESEARCH  (STAFF),  Research  in 
Seismology,  VELA  UNIFORM  Program,  Bibliography,  Report  No. 
AFOSR  65-2667,  Contract:  Agency  Document,  Air  Force  Office  of  Sci. 
Res.,  Washington,  D.  C.,  1965. 

This  report  is  a  bibliography  of  contracts  for  the  Vela  Uniform 
Program  -  Research  in  Seismology. 


AIR  FORCE  OFFICE  OF  SCIENTIFIC  RESEARCH  (STAFF),  VELA  UNI¬ 
FORM  Prj^r;un_-Jlesearchjn^eisnmlogy,  Rept.  No,  AFOSR  65-2667, 
Contract,  Agency  Document,  Air  Force  Office  of  Scientific  Research, 
Washington,  D,  C.,  1965. 
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VESIAC  8156  VU 


VESIAC  16.516  VU 


VESIAC  19,103  VU 
AI)  843  108 


WILLOW  RUN  LABORATORIES 


and  a  list  of  ai,  P  ?  ashort  ^alement  of  the  accomplishments, 
I  reports  and  journal  articles  generated  under  AFOSR 
sponsored  contract,  tor  the  VELA  UNIFORMProsran,  19c“o 


L,  1  I ECHNICAL  APPLICATIONS  CENTER  (STAFF)  Long  Range 
&ism,c  Measurements,  Project  8,4,  SHOAL  Event.  Contract  "No 
1963’  8’4’  Alr  Force  technical  Applications  Center,  Wash.,  D  C., 

This  is  a  VELA-UNIFORM  report  on  the  arrangement  of  temuo 

nmntsSofS|he8SHOALSEvtl0,nH  ^  IO"g  ranRe  seismic  measure¬ 

ments  ot  the  SHOAL  Event  detonations  in  Nevada.  There  is  a  man 

o  uTn'Ti  arrangCn.,ent  of  Nations  in  the  U.S.  and  Southern  Canada 
A  'tahln  S‘  fa  ‘emP°rary  ^rays  in  operation  in  other  countries 
A  table  is  included  which  gives  the  relationships  of  the  stations  to  ’ 

terr  °f;  distance  in  degrees-  distance  in  kilometers, 
azimuth,  back  azimuth;  and  site  coordinates. 


Am  FORCE  TECHNICAL  APPLICATIONS  CENTER  (STAFF)  Tonto 
|ore^  WaveS^  Contr.  No.  VT/070.  AF  33(657)-774T.  Tff? 
Force  Technical  Applications  Center,  Wash.,  D.  C.,  1964 

P  wave"  1° ?srSS"S„‘:  ^  3  Mudy  <*  vai‘lalions  in 

cn i  a  n  1  |,r,n,a,7  objective  was  to  investigate  the 

oheience  and  other  measures  of  wave  form  similarity  of  telcseismic 
P  whvgs  over  a  region  covering  several  hundred  kilometers  at 
a  rious  e  pi  cent  ral  distances,  and  to  determine  other  seismological 

describes 'brieff  ‘he  deSign  °f  largc  arrnvs-  This  bulletin 

describes  bnefly  the  equipment  setup  of  the  nine  mobile  stations  in 

the  aiea,  anti  lists  the  items  needed.  Illustrations  show  the  layout 
of  the  stations  and  the  setup  of  the  telemetry  equipment  In  progress 
arc  a  tempts  to  investigate  the  way  in  which  the  change  in  P  waves 
over  long  distances  limited  large  arrays. 


AKT  K.  Sci smological_E vidcnces  for  the  Existence  of  Soft  Thin  Lavers  in 
the  Ujiper -Mantle  Under  Japan.  Contract  brdeFNo.  AlIPA  292  ' MasT" 
Inst.  of  Tech.,  (Abridge,  MSis.,  1967.  ’ 

In  studies  of  the  crust -mantle  structure  under  Japan  it  is  difficult 
to  explain  the  phase  velocities  of  Love  and  Ravleigh  w , 
glc  model  with  a  weakly  heterogeneous  isotropic  upper  mantle'  The  '" 
significance  of  the  problem  is  confirmed  by  the  data  on  “as  f  r  1 
!fa  ,,la"Uc  ca^hquakes.  In  order  to  exp  la  u  these  observations  a 
laminated  mantle  model  is  proposed,  in  which  soft  horizontal  layer's 

i!'°  •  T  flcd,“ ‘  "art  ”«“««»'•  *1.  Kupporis  .3 

^  n  soft  material  with  shear  velocities  as  low  as  1.1  km  sec.  ^ 

A  LAM,  A . .  La  rge -Array  Si  gna  1  ar.d  Noise  Ana  1  v  si  s,  S])ecial  Kept  No  24 

T667rt‘S1f  °f  ^r1  Pe n ocl^No i sc .  Contract  T'T~W77 AF  ^57  )- 

16678,  Texas  Inst..  Inc.,  Da lTasTTex as7  1968.  ' 

The  summer  noise  samples  are  very  similar  to  the  quiet  winter 
“  ha>"Plcs  The  following  additional  conclusions  about  Ion-period 
no.se  resulted  from  this  study.  Nonscismic  noise  below  0.05  Hz  is 
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not  strongly  correlated  with  a  microbarograph  at  the  same  location 
(for  both  vertical  and  horizontal  components).  This  lack  of  coherence 
appears  to  rule  Jut  a  simple  cause -and-effect  relationship  due  to 
buoyancy. 


ALEXANDER,  S.  S.,  Crustal  Structure  in  the  Western  United  States  from 
Multi-Mode  Surface  Wave  Dispersion,  Part  1  of  Surface  Wave  Propa¬ 
gation  in  the  Western  United  States,  Thesis,  AF-AFOSR-25-63. 
California  Institute  of  Technology,  Pasadena,  Calif.,  1963. 

VESIAC  13,100-A  VU  Multi-inode  group  velocity  dispersion  of  both  Rayleigh  and  Love 

waves  was  measured  for  a  number  of  paths  in  the  Western  United 
States  by  means  of  a  technique  developed  for  separating  the  modes. 
Results  for  each  region  studied  are  interpreted  in  terms  of  a  crustal 
structure  which  produces  simultaneous  agreement  with  all  the  modes 
observed,  as  well  as  available  body  wave  data.  Ce-*ain  diagnostic 
features  of  group  velocity  dispersion  curves  were  noted  and  used  to 
advantage  in  this  study. 

The  analysis  techniques  developed  have  rather  broad  geophysical 
applications,  for  example  in  studies  of  source  properties,  interfer¬ 
ence  phenomena,  and  noise  properties. 


VESIAC  13, 100- B  VU 


ALEXANDER,  S.  S.,  The  Effects  of  the  Continental  Margin  in  Southern 
California  on  Rayleigh  Wave  Propagation,  Part  II  of  Surface  Wave 
Propagation  in  the  Western  United  States.  Thesis7AF-AF6SR-25-63 
California  Institute  of  Technology,  Pasadena,  Calif.,  1963. 

The  effects  of  the  transition  zone  at  the  continental  margin  of 
Southern  California  on  Rayleigh  wave  propagation  have  been  investi¬ 
gated.  Among  the  anomalous  effects  discovered  are  a  minimum  in 
phase  velocity  between  20  and  35  seconds  period,  different  phase 
velocities  on  reversed  paths  across  the  same  array,  and  systematic 
lateral  refraction  at  the  continental  boundary.  These  anomalous 
effects  can  be  attributed  largely  to  the  slope  and  curvature  of  the 
Mohorovicic  Discontinuity  across  this  region.  An  ultrasonic  model 
was  constructed  to  aid  in  interpreting  these  results. 


Interpretation  of  the  dispersion  for  periods  below  20  seconds  in¬ 
dicates  that  the  crust  thickens  toward  the  continent  with  a  slope  of 
about  5°  attaining  a  thickness  of  approximately  35  km  under  Southern 
California. 


VESIAC  20,087  VU 


ALEXANDER,  S.  S.,  Long- Period  Seismic  Methods  for  Identifying  Small, 
Underground  Nuclear  Explosions,  Final  Rept.,  1  April  68  to  3 1  May 
1969,  Contract  AF-AFOSR  68-1576,  Penn.  State  Univ.,  University 
Park,  Pa.,  1970. 

The  purpose  of  this  grant  was  to  investigate  those  aspects  of 
long-period  seismic  wave  excitation  which  show  promise  of  being 
diagnostic  in  distinguishing  small  explosions  from  earthquakes.  Cen¬ 
tral  to  this  study  is  the  development  of  analysis  methods  to  test 
experimentally  diagnostic  criteria  suggested  by  theory  and  to  assess 
the  practical  usefulness  of  these  criteria. 

This  report  describes  in  condensed  form  methods  for:  (a)  de¬ 
tecting  and  separating  Love  and  Rayleigh  waves  for  small  events; 
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(b)  estimating  spectra  of  weak  surface  wave  signals:  (c)  combining 
L«vc  and  Rayleigh  waves  for  Improved  surface  wave  magnitude  cs- 
llmales:  (d)  remoiely  dclcrmlnlng  crustal  structure  In  seismic  s*>urce 
regions:  (e)  determining  site  structure  from  ellipticlty  dispersion 
(f)  determining  relative  locations  of  evenls  using  (''waves  and  sur¬ 
face  waves;  and  (g)  numerical  compulations  implementing  these  tech¬ 
niques. 


VESIAC  10.192  VU 


ALEXANDER,  S.  S.,  Methods  of  Mode  Separation  of  Seismic  Surface 
Verves,  Contract  ~AF  43T(T38 1-1337,  Cnlif.lnrT  erTecKTFasaHena 
Calif.,  1964. 


Two  methods  for  delineating  surface  wave  modes  have  l>ccn 
develo|>ed.  One  Is  Iwtscd  primarllv  on  the  definition  of  group  velocity 
The  other  utilizes  the  fact  that  Individual  modes  are  sufficiently 
separate  over  most  of  the  group  velocity-period  plane  that  a  seismo¬ 
gram  for  each  mode  can  no  obtained.  These  techniques  are  not  re¬ 
stricted  to  surface  wave  analysis  and  may  l*e  applied  to  a  variety  of 
other  geophysical  problems  Involving  analysis  of  complicated  time 
series. 


Computer  programs  were  written  to  implement  these  methods 
so  that  their  application  Is  now  routine. 


VKSIAC  13,100  VU 


ALEXANDER.  S.  S.,  Surface  Wave  Propagation  In  the  Western  United 
Slates.  Thesis,  ^E-7TFWl^-lI37rallfornlalnsl Itute  onVchmUory 
PasaHcna,  Calif.,  19(53, 

in  Part  I  of  this  work,  multi-mode  group  velocity  dls|)ersion  of 
both  Rayleigh  and  latve  waves  was  measured  for  a  number  of  paths 
in  the  Western  United  Stales  by  means  of  a  technique  developed  for 
separating  the  modes.  In  Part  II,  the  effects  of  the  traasilion  zone 
at  the  conllnenl.il  margin  of  Southern  California  on  Rayleigh  wave 
propagation  was  investigated. 


VESIAC  10,725  VU 
AD  808  503 


ALEXANDER,  S.  S.,  D.  R.  RAllENSTINE,  Detection  of  Surface  Waves  from 
gfflttH  Kv^  at  Telesftsmic  Distances.  Sf)LSclmiilftc  Report  Nn  Iff, 
Project  VT TTTOT.  Conl racl  AKTOfCTiTl- 15919.  Teledvne  Industries,  Inc 
Earth  Sciences  Piv.,  1967. 


A  matched  filler  approach  for  distinguishing  weak  telesoismic 
surface  wave  signals  from  background  noise  is  presented.  The 
method  discriminates  against  events  net  located  in  a  particular  source 
region  of  interest  and  provides  estimates  of  magnitude  and  radiation 
pattern,  when  a  number  of  recording  stations  are  available  Test 
cases  and  typical  results  for  different  source  regions  are  discussed 


VESiAC  1C. 747  VU 


ALEXANDER.  S.  S..  D.  II.  RAllENSTINE.  Rayleigh  Wave  Signal  to  X„|M< 
Enhancement  fora  Small  Toloselsm  Using  LAS  A  .TTISsT  iiUfci- 
lory  Stntlons.Tontract  VTr5W.'03657^7C- 1313,  TcTedync  indusi 
Inc..  Earth  Sci.  Div,,  Alexandria.  Virginia.  I9C7. 

Both  single  channel  and  array  signal  enhancement  techniques  have 
been  applied  to  Rayleigh  waves  from  a  small  Greenland  Sea  pnrthqiiakp 
recorded  at  LAS  A  and  13  LRSM  or  Observatory  stations  The  effects 
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VK8IAC  7587  VI! 


VKFIAC  14.377  VI 


YKSIAC  87. if,  VI’ 
Al)  607  946 


VKSIAC  13.3-13  VI 
Al)  -175  820 
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of  Midi  array  itaramelcrs  an  immliir  of  sensor*.  si'iiiwr  sparing,  and 
ajierturc  mi  signal  enhancement  art*  evaluated  for  this  event 


AI.I.KGHF.  C..  P  MKCIII.KH.  and  Y  KOCAIII).  "Some  Geological  Problems 
Considered  In  SolMWtlugy.  ’  Hull,  of  Geological  Sue.  of  France.  Series 
7.  No.  -I,  pp.  877-883  1362,  'i  ranslatctlTron. TroiirhY  Cnntrarl  SD-78. 

After  presenting  the  principle  of  a  new  portable  seismograph  we 
have  described  n  certain  number  of  problems  considered  with  the  use 
of  (Ids  technique;  mlcroselsmtc  disturbance  and  development  of  direc¬ 
tional  diagrams  of  the  seismic  sensitivity,  The  Interpret  at  ion  of  these 
determinations  permitted  us  to  propose  a  model  for  the  deep  structure 
of  Provence. 


Al.’PIN.  I..  M..  "Nonsyiumet rtcal  'Angular)  I’rotiing,'’  I’rlkladiiala  (ieoli/lka. 
No.  I  I.  pp.  86-96,  1956,  (Translated  front  Russian).  Contract  DA  46- 
083  OSA-3137 

This  report  Is  concerned  with  the  different  methods  of  non-sym- 
met  rtcal  probing  Including  (a)  electrical  probing:  (lit  nonsyinmetrlc.il 
(angular)  arrangement:  a  plan  for  its  application  to  probing:  and  (c)  the 
elimination  of  the  influence  of  electrode  13  from  the  measuring  process, 
and  In  the  process  of  reducing  the  data  nlitnlncd  from  measurements. 

A I  .SOI*.  I..  K„  Research  Directed  Toward  the  Use  of  lamg  and  falcriiicdl.de 
Period  Seismic  "Waves  for  tfie  lilcr.tif Icallon  liTSelsiulr  "Sources.  Filial 
llept.."  Contract  AF  T67554T7Y37C.  Tauuont  GcoT.  OSiscrv.,  Palisades. 

New  York,  1964. 

A  detailed  account  of  the  research  accomplished  as  |mt  the  State¬ 
ment  of  Work  of  this  contract  Is  given  Included  are:  a)  a  study  of  the 
ra  fiatloii  patt<  rns  of  surface  waves  from  underground  nuclear  explo¬ 
sions  and  smalt  magnitude  earthquakes;  certain  conclusions  alsnit 
explosions  intuff,  alluvium,  and  granite  were  reached:  l>t  a  studv  o| 
tlte  relative  excitation  of  surface  waves  by  earthquakes  and  under¬ 
ground  explosions:  cl  an  almost  complete  summary  of  Hayleigli  wave 
liiiase  and  group  velocities  for  various  regions  of  the  world:  d)  a  pro¬ 
gram  of  epicenter  relocation  carried  out  .'or  various  regions:  el  suc¬ 
cessful  utilization  of  displacement  transducers  w  ith  l.-P  seismometers, 
thereby  Improving  l.-P  response. 

AtJOF,  1.  K.,  Pse  of  Opttral  Masers  as  Transducers  lor  Pendulum  and 
Strain  Seismographs.  Finat~i(e|g  t’ontraet  AF-AfC8R"2"B3-63,  laniont 
t ;«’ol^HiTcan~Olvfs . .  Columbia  I'nlv.,  Palisades.  New  York.  I9C5. 

During  the  |tcrlod  of  this  grant,  two  one-meter  tnlrared  optical 
masers  were  operated  in  a  manner  such  that  horizontal  strains  would 
Is-  detected.  The  first  results  have  Ih-cii  encouraging  and  suggest  Ui.it 
opt  leal  maser  strain  gauges  will  Is-  able  to  coiup<  to  with  the  much 
longer  conventional  strain  gauges .  An  optical  maser  transducer  for  a 
seismograph  has  N-en  truth  but  tests  have  te-on  delayed  pending  the 

completion  of  a  temperature-control  system.  A  s|u-clal  short -pernxl 

seismograph  to  Is-  used  with  this  transdueer  was  constructed  Tilts 
work  on  opt  leal  masers  stimulated  the  use  ol  optical  masers  for  optical 
recording  and  Interferometric  callhratlon  by  other  workers  at  l.amont. 
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ALSOP,  L.  E.,  J.  T.  KUO,  Semi-Diurnal  Earth  Tidal  Components  for  Various 
Earth  Models,  Rept.  No.  AFCRL  65-250,  Contract  AF  19(604 )-7376, 
Lamont  Geological  Observatory,  Palisades,  New  York,  1965, 

Tills  study  of  the  elastic  deformation  of  the  earth  due  to  tidal- 
generating  potentials  evaluates  the  possible  cause  for  the  discrepancy 
between  the  accumulated  observational  data  of  earth  tides  for  the 
principal  semi-diurnal  tidal  constituent,  M„,  and  the  theoretical 
values.  The  characteristic  numbers,  h,  k,  and  1  of  the  earth  are 
calculated  for  earth  models  consisting  of  velocities  due  to  Jeffreys 
or  Gutenberg  with  Bullcn  A  or  Pullen  B  density  distribution.  Used 
was  a  modification  of  an  earlier  program  for  calculating  the  free 
periods  of  the  earth.  The  theoretical  gravimetric  factors  G  are 
compared  with  the  observed  gravimetric  factors  of  the  semi-diurnal 
tidal  constituent,  Mg. 

ALSUP,  S.  A.,  Preliminary  Study  of  Acceleration  Levels  at  LRSM  Sites 
in  the  United  States,  Contr.  No.  VT/074,  AF  33(600)-41694",~Geo^ 
technical  Corp.,  Garland,  Texas,  1963. 

Recent  widespread  interest  in  seismological  techniques  has  led 
to  the  development  of  sensitive  and  well  calibrated  instrumentation 
which  make  the  study  of  very  small  ground  motions  feasible.  A  pre¬ 
liminary  study  of  the  data  from  38  stations  of  the  Long  Range  Seismic 
Measurements  (LRSM)  Program  in  the  period  range  0.3- 1.4  seconds 
and  10-60  seconds  shows  that  there  are  many  locations  in  the  United 
States  with  long  term  average  peak  accelerations  of  10*7g  and  less. 
Equivalent  ground  motions  in  the  vicinity  of  1  cps  at  over  100  LRSM 
stations  show  a  range  of  peak  accelerations  from  2  x  10*7g  to  about 
9  x  10-9g.  Locations  with  those  accelerations  can  be  found  only  with 
careful  site  selection  techniques. 


ALSUP,  S.  A.  and  .T,  L.  WILSON,  Ground  Disturbances  from  Heavy  Ve¬ 
hicles  and  Well-Drilling  Activities,  Contr.  No.  VT  1124,  AF  33(657)- 
12373,  Geotechnical  CorpM  Garland,  Texas,  1964. 

Seismograms  of  ground  disturbance  from  moving  vehicles  show 
correlation  of  ground  acceleration  with  vehicle  speed,  distance  from 
source,  and  near  surface  geology.  Variation  in  well-drilling  activity 
also  results  in  acceleration  changes.  Computed  values  of  ground 
acceleration  are  shown  for  combined  vehicle  weights  to  80  tons, 
vehicle  speed  to  40  mph,  and  ground  motion  frequency  from  2  to  6 
cps. 


ALTERMANN,  Z.  and  P.  KORNFELD,  Propagation  of  an  SU-Torque  Pulse 
in  a  Sphere,  Contract  No.  AF  61(052)-50§,  Weizmann  Inst,  of  Sci., 
Rehovot,  Israel,  1964. 

An  exact  solution  is  obtained  for  the  displacement  of  the  surface 
of  a  uniform  solid  sphere  of  radius  a  due  to  an  impulsive  SH-torque- 
pulse  from  a  point  source  situated  at  a  distance  b  from  the  center. 
The  duration  of  the  source  was  varied  from  0.05  a  c  to  0.5  a  c 
keeping  the  time  variation  of  the  torque  such  that  t he  surface-dis¬ 
placement  stays  finite  when  the  time  tends  to  infinity,  c  is  the  shear- 
wave  velocity.  Theoretical  seismograms  have  been  computed  at 
several  distances  from  a  surface-source  and  from  buried  sources 
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at  b  =  7a/8,  a/2. 0.3a,  and  0.  Arrival  times  of  rcfleclcd  pulses  coin¬ 
cide  with  times  of  arrival  of  reflected  rays,  where  the  latter  are 
obtained  according  to  geometrical  optics.  The  solution  for  buried 
sources  reveals  diffracted  pulses. 


VE  SI  AC  19,591  VU 
AD  676  679 


ANDERS,  S.,  Pn  Time-Term  Survey,  Norway-Scotland  1967,  Sci.  Final  Rcpt., 
Rept.  No.  AFOSR  68-1424,  Contract  AF  61(052)-859,  Univ.  of  Bergen, 
Bergen,  Norway,  1968. 

Shot  charges  ranging  from  135  kg  to  1360  kg  were  used  in  this 
seismic  Pn  refraction  survey  between  the  west  coast  of  Norway,  Shet¬ 
land,  and  the  Scottish  mainland  in  1967.  The  apparent  velocity  showed 
signs  of  increasing  with  distance  and  therefore  the  time-terms  have 
been  calculated  from  equations  of  the  form 


t.. 

i] 


a.  + 

i 


b.  +  A../V  - 
J  '3  o 
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The  velocity  parameters  found  are  as  follows: 


Vq  =  8.12  +  0.16  km/sec;  Vj  =  0.00011  +  0.00014  sec"1 

The  calculated  Pn  time  terms  and  their  95'^, confidence  limits  arc 
given  in  tabular  form  and  they  are  also  shown  graphically  along  some 
selected  profiles. 


ANDERSON,  D.  C.,  T.  V.  EICHLER,  Computerized  Analytical  Solution  for 
Strong  Shock  Propagation,  Final  Report,  Rcpt.  No.  DAS  A  1067,  Con¬ 
tract  DA-49-146-XZ-197,  I!T  Research  Inst.,  Chicago,  Ill,,  1966. 

VESIAC  15,909  VU  An  analytical  solution  for  prediction  of  shock  propagation  and 

AD  810  409L  free  field  phenomena  associated  with  the  hydrodynamic  response  of  an 

infinite  medium  to  a  point  source  energy  release  is  described  and  has 
been  programmed  for  a  high-speed  digital  computer. 

The  theoretical  treatment  derives  from  the  waste  heat  concept  and 
analytical  techniques  of  Porzel,  a  solution  to  the  point  source  energy 
release  problem.  This  study  includes  a  contact  discontinuity  within 
the  disturbed  medium.  The  results  are  derived  as  a  function  of  the 
equation  of  state  of  the  medium. 


ANDERSON.  D.  L.,  The  Earth's  Mantle,  Chapter  III,  Latest  Information 
from  Seismic  Observations,  Contract  AF  49(638)-l337.  California 
Inst,  of  Tech.,  Pasadena,  Calif.,  1965. 

VESIAC  13,845  VU  New  material  is  presented  on  regional  variations  in  the  mantle, 

upper  mantle  discontinuities,  upper  mantle  discontinuities  with  phase 
changes,  the  deep  mantle,  the  anelasticity  of  the  earth,  the  viscosity 
of  the  earth,  and  other  subjects  as  derived  from  observed  surface 
waves,  free  oscillations,  and  body  waves. 


ANDERSON,  D.  1,.,  Recent  Evidence  Concerning  the  Structure  of  t he 
Upper  Mantle  from  the  Dispersion  of  Long-Period  Surface  Waves, 
VESIAC  Rept.  No.  4410-75-X,  Univ.  of  Michigan,  Inst,  of  Sc!.  &  Tech., 
Ann  Arbor,  Midi.,  1964. 
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The  author  shows  that  surface  waves,  properly  used,  are  sur¬ 
prisingly  sensitive  to  details  of  mantle  structure.  When  these  are 
used  in  conjunction  with  body-wave  travel-time  and  amplitude  data, 
it  is  possible  to  reduce  considerably  the  ambiguity  that  is  present 
if  the  methods  are  used  independently.  The  author  presents  a  number 
of  criteria  that  must  be  satisfied  for  an  interpretation  of  the  outer¬ 
most  800  km  of  earth  by  means  of  surface  waves. 


ANDERSON,  D.  L.,  Research  in  Seismic  Phenomena  Connected  with  Earth- 
quakes  and  Explosions,  Annual  Rept.,  31  October  1967  to  1  November 
1968,  Contract  AF  49(638)- 1337,  Calif.  Inst,  of  Tech.,  Pasadena, 

Calif.,  1968. 

VESIAC  19,401  VU  The  structure  of  the  crust  and  upper  mantle  in  the  Western 

AD  684  169  United  States  has  been  intensively  studied  by  refraction  and  reflection 

techniques.  Strong  lateral  variations  have  been  found  which  correlate 
well  with  gravity,  heat  flow,  P-delay,  and  other  geophysical  data. 
Methods  have  been  developed  to  handle  lateral  variations  both  for 
body  wave  and  surface  wave  studies.  Near  vertical  reflections  and 
precursors  to  the  phase  P'P'  have  been  used  to  study  discontinuities 
in  the  upper  mantle.  There  are  at  least  6  reflectors  or  discontinuities 
in  the  upper  mantle  below  100  km.  Most  of  the  lateral  changes  in  the 
upper  mantle  occur  in  the  vicinity  of  the  low-velocity  zone. 

A  method  has  been  developed  for  analyzing  high  pressure  shock 
wave  data  in  order  to  make  direct  comparisons  with  seismic  data. 

The  lower  mantle  is  clearly  enriched  in  iron  compared  to  the  upper 
mantle. 

The  low-velocity  zone  has  been  determined  to  be  caused  by  par¬ 
tial  melting.  One  or  two  per  cent  melt  is  adequate  to  explain  the  low- 
velocities  and  high  attenuation.  Compressional  wave  spectral  data 
have  been  used  to  verify  the  highly  attenuating  nature  of  the  low- 
velocity  zone.  The  S/P  amplitude  method  has  been  shown  to  be  a 
powerful  diagnostic  of  the  state  of  the  upper  mantle. 


ANDERSON,  D.  L,,  The  Viscosity  of  the  Earth,  Contract  AF  49(638)- 1337, 
Calif.  Inst,  of  Tech.,  Seismological  Lab.,  Pasadena,  Calif.,  1965. 

VESIAC  12,570  VU  Seismic  methods  are  now  being  used  to  determine  how  much  the 

earth  departs  front  a  perfectly  elastic  body.  The  anelasticity,  or  Q, 
varies  by  several  orders  of  magnitude  throughout  the  mantle,  the 
main  feature  being  an  extremely  dissipative  zone  in  the  upper  mantle, 
above  400  km.  A  tentative  empirical  relationship  is  established  be¬ 
tween  the  seismic  anelasticity  and  viscosity,  and  viscosities  are 
estimated  in  regions  of  the  earth  inaccessible  to  direct  measurement. 
The  presence  of  a  low  viscosity  zone  in  the  upper  mantle  reconciles 
viscosities  calculated  from  the  shape  of  the  earth's  shape  and  from 
post-glacial  uplift.  The  mismatch  of  the  deformational  characteris¬ 
tics  with  changing  rotation  rate  may  explain  deep  focus  earthquakes. 

ANDERSON,  D.  L.,  H.  KANAMORI,  Shock  Wave  Equations  of  State  for  Rocks 
and  Minerals,  Contract  AF  49 (638 )- 1337,  California  Inst,  of  Tech., 
Pasadena,  Calif.,  1968. 

VESIAC  17,981  VU  Murnaghan,  Dirch-Murnaghan  and  linear  Us  -  Up  equations  of 

state  are  fit  to  shock  wave  data  for  9  rocks  and  10  minerals.  If  a 
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phase  change  occurs  parameters  of  (he  high  pressure  phase  are  found 
from  both  the  raw  Hugoniot  and  an  estimated  mctastable  Hugoniot. 

The  zero-pressure  densities  of  the  high-pressure  phases  are  esti¬ 
mated  from  an  empirical  relationship  between  the  density  and  the  zero- 
pressure  slope  of  the  Hugoniot.  Most  of  the  materials  collapsed  to 
a  denser  phase  when  shocked  to  sufficiently  high  pressure. 


ANDERSON,  D.  L.,  H.  KANAMORI,  Shock  Wave  Equations  of  State  for 
Rocks  and  Minerals,  Set.  Rept.,  Contract  AF  49(638)- 1337,  Calif. 

Inst,  of  Tech.,  Pasadena,  Calif.,  1968. 

VESIAC  19,301  E  VU  Murnaghan,  Birch- Murnaghan  and  linear  U  -  U  equations  of 

state  are  fit  to  shock  wave  data  for  9  rocks  and,<310  minerals.  If  a 
phase  change  occurs,  parameters  of  the  high-pressure  phase  are 
found  from  both  the  raw  Hugoniot  and  an  estimated  metastable  Hugoniot. 
Since  the  zero-pressure  density  of  the  high  pressure  phase  is  unknown, 
the  equation-of- state  parameters  are  found  for  a  range  of  p  .  The 
zero-pressure  densities  of  the  high-pressure  phases  are  estimated 
from  an  empirical  relationship  between  the  density  and  the  zero- 
pressure  slope  of  the  Hugoniot.  The  parameter  (dK/dP),  which  is 
related  to  the  Grflneisen  ratio,  is  found  to  decrease  across  phase 
changes  and  upon  iron  substitution. 

Most  of  the  materials  collapsed  to  a  denser  phase  when  shocked 
to  sufficiently  high  pressure.  These  polymorphic  transitions  involve 
a  considerable  reduction  in  volume,  ranging  from  38  to  60','  for  feld¬ 
spar  and  quartz  ricli  rocks  such  as  albitite,  anorthosite  and  granite, 
to  20"i  for  such  basic  rocks  as  diabase  and  dunite  to  about  12'V  for 
some  dense,  already  closely  packed  minerals  sucli  as  spinel,  hematite, 
and  magnetite. 


ANDERSON,  O.  L.,  Two  Methods  for  Estimating  Compression  and  Sound 
Velocity  at  Very  High  Pressures,  Agency  Document,  Lam  out  Geol, 
Observ.,  Columbia  Univ.,  Palisades,  N.  Y.,  1968, 

VESIAC  12,574  VU  Presented  in  this  report  are  two  functions  suitable  for  repre¬ 

senting  volume  dependence  upon  pressure  (compression  curves)  and 
the  evaluation  of  t lie  parameters  in  these  functions  from  acoustic 
data  taken  at  low  pressures  but  with  high  precision.  The  parameters 
are  the  bulk  modulus  and  its  higher  derivatives.  These  new  results 
also  apply  to  older  work  on  the  equation  of  state,  in  particular 
Birch's  equation  of  state.  The  features  and  advantages  of  the  various 
equations  of  state  are  not  discussed:  rather,  acoustic  data  is  used 
to  evaluate  two  particular  compression  equations.  It  is  stated  that 
Isothermal  expressions  are  needed,  and  also  adiabatic  expressions 
are  needed. 


ANDERSON,  O,  L. ,  On  the  Use  of  Ultrasonic  and  Shock-Wave  Data  to  Esti¬ 
mate  Compressions  at  Extremely  High  Pressures,  Contract  AF  49(638)- 
1355,  Lamont  Geol.  Observ,,  Columbia  Univ.,  Palisades,  New  York. 
1967. 

VESIAC  10,518  VU  it  is  proposed  that  both  the  shock-wave  data  and  the  acoustically 

determined  parameters  for  equations  of  state  be  used  together  to  con¬ 
struct  an  equation  of  state  valid  beyond  the  range  of  shock-wave  mea¬ 
surements.  In  the  past  few  years,  these  two  techniques  have  been  used 
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to  cross  check  each  other  in  the  establishment  of  two-parameter  equa¬ 
tions  of  state.  A  three-parameter  equation  of  state,  such  as  proposed 
by  Keane,  is  recommended.  Two  of  these  parameters  are  given  by 
acoustic  measurements,  and  the  third  is  taken  from  the  shock-wave 
data. 


VESIAC  15,312  VU 


ANDERSON,  O.  L.,  and  R.  C.  LIEBERMANN,  Sound  Velocities  in  Rocks 
and  Minerals,  VESIAC  State-of-the-Art  Report,  Rept.  No.  V 886-4-X 
Contract  SD-78,  DA-49-083  OSA-3137,  Univ.  of  Mich.,  Inst,  of  Set  & 
Tech.,  Ann  Arbor,  Mich.,  1966. 

This  report  summarizes  experiments  and  data  on  sound  velocities 
in  rocks  and  minerals  and  projects  lines  of  research.  It  discusses 
the  three  techniques  employed:  (1)  resonance;  (2)  pulse-transmission 
(time-of-flight);  (3)  ultrasonlc-interferonietric. 

Techniques,  direct  and  Indirect,  are  described.  The  most  impor¬ 
tant  is  resonance  of  small  spheres.  Methods  of  estimating  elastic 
constants  at  high  pressure  and  temperature  are  indicated. 

Data  on  sound  velocities  In  rocks  and  minerals  are  tabulated. 

Lack  of  systematic  coverage  and  quality  of  these  data  is  discussed. 

A  method  of  estimating  unmeasured  properties  In  a  class  of 
rocks,  using  data  reported  for  that  class,  Is  reviewed.  Techniques  of 
estimating  isotropic  sound  velocities  from  single-crystal  elastic- 
constant  data  are  reviewed. 


VESIAC  13,918  VU 
AD  478  109 


ANDERSON,  O.  L.,  E.  SCHRE1BER,  Measurement  of  P  and  S  Sound  Veloc- 
itics  Under  Pressure  on  Laborator  Models  of  the  Earth's  Mantle 
Final  Rept.,  Contract  AF  49(638)-  1355rLamont  Ueol.  Observ.,  Coium- 
bia  Univ.,  Palisades,  New  York,  1965. 

The  techniques  of  ultrasonic  interferometry  were  used  to  measure 
the  isotropic  sound  velocities  and  their  derivatives  for  polycrystalline 
specimens  of  aluminum  oxide  and  magnesium  oxide. 

From  data,  the  critical  temperature  gradient  for  velocities  was 
evaluated  and  the  velocity  behavior  of  these  materials  as  a  function  of 
temperature  and  depth  in  the  mantle  are  discussed.  It  was  found  that 
they  exhibit  a  shear  velocity  minimum  and  a  less  pronounced  longitud¬ 
inal  velocity  minimum  under  conditions  likely  to  exist  in  the  upper 
mantle. 


ANDERSON,  O.  L.,  E.  SCHREIBER,  Measurement  of  P  and  S  Sound  Veloc- 
itics  under  Pressure  on  Laboratory  Models  of  the  Earth's  Mantle 
Contract  AF  4 D (G 3 87-T3 5 5 ,  Lamont  Geol.  Observ.,  Columbia  Univ.' 
Palisades,  New  York,  1967. 


VESIAC  16,636  VU 


Abstracts  of  papers  either  published  or  submitted  for  publication 
during  the  reporting  period  are  presented  in  this  report.  In  addition, 
the  results  of  temperature  experiments  upon  a  special  single  crystal’ 
are  reported. 


ANDREW,  D.  B.,  Long-Period  Seismograph  Development,  Special  Rept 
No.  1,  Contract  VT  6706,  AF  33(657)- 16406,  Teledvne  Indust.  Inc’ 
Geotech  Div..  Garland,  Texas,  1969. 
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This  report  is  submitted  to  detail  the  effort  necessary  to  provide 
a  triaxial  seismograph  shallow-hole  facility  at  Murphy  Dome,  Alaska. 

ANDREW.  D.  B.,  B.  M.  KIRKPATRICK.  Long-Period  Seismocraoh  Devel- 
°Pmcnt  ■  Quarterly  Report  No.  4,  1  January  Through  31  March  WT 
Contract  VT/6706.  AF  33(657)- 16406.  Teledyne  Indust..  Inc  Geotech 
Division,  Garland,  Texas,  1967. 

Development  of  the  long-period  triaxial  seismometer  and  labor¬ 
atory  testing  of  its  characteristics  is  essentially  complete.  Manufac¬ 
turing  changes  in  the  mass-lock  and  period-adjust  mechanisms  are 
required  before  they  can  be  assembled  on  the  seismometer  for  labor¬ 
atory  and  field  tests  of  the  instrument.  Shake-table  frequency  response, 
the  effect  of  temperature  changes  on  mass  position,  and  the  effect  of 
instrument  tilt  on  the  mass  position  and  free  period  are  reported. 

ANDREW.  D.  B„  and  B.  M.  KIRKPATRICK,  Long-Period  Triaxial  Seismo¬ 
graph  Development,  Quarterly  Rept.  No.  "B." Rept.  No.  TR  68-31.  Con¬ 
tract  VT  6706,  AF  33(657)- 16406,  Teledyne  lndust.,  Inc.,  Geotech  Dlv 
Garland,  Texas,  1968- 

Field  operation  of  the  long-period  triaxial  seismograph  at  the 
Uinta  Basin  Seismological  Observatory  continued  through  April  and 
May  when  the  seismometer  was  removed  for  installation  in  another 
borehole  facility.  Test  results  that  show  the  stability  of  operational 
parameters  are  given.  Operational  Improvement  over  the  advanced 
long-period  system  in  the  presence  of  wind  and  barometric  pressure 
noise  is  illustrated. 


ANG,  D.  D.,  and  L.  KNOPOFF,  Diffraction  of  Scalar  Elastic  Waves  bv  a 
Finite  Crack,  GRANT  AF- AFOSR-26-63,  California  Inst,  of  TechT 
Pasadena,  Calif.,  1964. 

In  an  earlier  paper  the  authors  presented  the  long-wave  length 
solution  to  the  problem  of  the  diffraction  of  scalar  waves  by  a  two- 
dimensional  strip.  The  boundary  conditions  were  such  that  the  strip 
was  clamped.  Here,  they  consider  the  more  practical  problem  of 
the  diffraction  by  a  strip  with  weak  boundary  conditions,  for  which 
the  normal  stresses  vanish. 


ANSORGE,  .1.,  Seismic  Model  Studies.  Part  2,  Experimental  Studies  of  Two- 
Dimensional  Wave  Propagation  in  the  Elastic  Half-Snare  wltTr.-imT 
without  Surface  Layer.  (Translated  from  German),  Publication  of  the 
County  Seis.  Service  of  Baden-Wurttemberg,  Stuttgart.  Germany  1964 
Contract  SD-78. 

The  present  study  is  the  second  part  of  the  series  of  seismic 
model  investigations  begun  in  1962  by  the  County  Seismological  Ser¬ 
vice  of  Baden-Wurttemberg.  On  the  basis  of  the  seismic  model 
formulated  and  described  by  R.  Schick  in  the  first  part,  the  aim  was 
to  develop  a  measuring  method  for  the  investigation  of  inhomogeneous 
wave  fronts  and  their  application  to  classical  seismic  problems. 

The  fundamentals  and  results  of  the  investigations  have  already 
been  published  in  summary  form  in  the  journal  Geophysical  Prospecting. 
1963.  In  the  present  expanded  contribution,  the  problems  are  each 
preceded  by  a  theoretical  treatment  of  two-dimensional  wave  propaga¬ 
tion  in  a  uniform  manner  and  are  then  compared  with  test  results. 
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APTKAEV,  F.  F  "Parameters  of  Seismic  Oscillations  Generated  by  an 
Explosion,  Akad.  Nauk.  Academy  of  Sci..  Vol,  32,  pr  49-62  1964 
(Translated  from  Russian),  Contract  SD-78.  ’ 

Determination  is  made  of  the  empirical  relations  between  the 
quantities  which  represent  the  seismic  effect  of  an  explosion  (focal 
radius  seismic  energy  of  the  source,  amplitude,  oscillation  period, 
Particular.  it  is  shown  that  in  a  near  zone  the  magnitude 
of  the  absorption  decrement  depends  on  the  stress  of  the  medium. 

.  *  t.he  b,asiS  °f  the  obtained  relations  between  the  parameters 

f .  he  1Sf.sm  .c.  °®c*llations,  we  draw  certain  conclusions  concerning 
the  relationship  between  the  magnitude  and  energy  of  the  source  and 
a  comparison  is  made  between  the  seismic  effect  of  chemical  and 
nuclear  explosions. 

ARCHAMBEAU,  C,  B.,  Elastodynamic  Source  Theory:  Part  1.  General 
Theory  (T.iESIS),  Contract  AF  49(638)-133'7,  Calif.  Inst,  of  Tech 
Pasadena,  Calif.,  1967.  ’ 

This  study  exceeds  the  dynamical  theory  of  tectonic  sources  to 
provide  a  more  complete  description  of  earthquakes  in  terms  of  these 
basic  parameters  of  rupture,  including  pre-stress,  while  at  the  same 
time  making  no  assumptions  concerning  the  nature  of  equivalent 
forces  at  the  source  or  of  their  time  dependence.  The  theory  pre- 

dlctf  !!‘*1Spatlal  and  temPO*-al  form  of  the  radiation  field  in  terms  of 
he  initial  pre-stress  field  and  the  basic  rupture  parameters  and  fol¬ 
lows  from  the  recognition  that  such  a  phenomenon  is  described 
analytically  as  an  initial  value  problem.  A  complete  development  of 
the  dynamical  relation  theory  for  tectonic  sources,  including  consid¬ 
erations  of  total  energy  release  and  the  final  equilibrium  field  was 
made.  1 

ARC»SAU’  c,'  B"  (V  Theoretical  Study  of  Elastodynamic  Radiation 
mu  i  ^  Relaxation  Sources.  Final  Sci.  Rent..  4  JamT-Try 

6 Tr  2 Jamjaryr  No-  AFCRL-69-0161,  Contract  F19628- 

69C-0160,  Calif.  Inst,  of  Tech,,  Pasadena,  Calif.,  1969. 

summarizes  the  work  accomplished  and  the  present 
status  of  investigations  of  stress  wave  radiation  from  earthquakes 
and  explosions  in  prestressed  media.  Specifically  we  have  treated 
the  radiation  from  an  explosion  in  a  prestressed  plate  as  a  super- 
pos  tion  of  stress  relaxation  and  shock  wave  conversion,  usinc  an 
equivalent  source  for  the  latter.  The  results  of  this  theoretical  work 
are  obtainable  in  the  form  of  a  computer  program  which  can  be  used 

rievi^H1  m  hC  field-  A  similar  theoretical  approach  has  been 

devised  to  explain  the  radiation  from  underground  explosions  in  tec¬ 
tonically  s  ressed  regions.  A  paper  on  this  latter  work  is  in  prepara- 

nnhv  Appbcation  °f  this  theory  to  the  underground  nuclear  explosion 
BUby  has  been  completed  and  submitted  for  publication.  Additional 
generalizations  of  previous  theoretical  work  on  tectonic  (earthquake) 
sources  were  carried  on,  in  part  supported  by  this  contract  and  a 
paper  is  in  preparation. 

ARCHAMBEAU,  C.  B.  and  S.  ALEXANDER,  The  Nature  of  Short- Period 
•!r.i.-ii?.S0?.Srn.f!',.0^c  and  Its  Elimination  at  Depth.  Contract" No.  VT/1129. 

33(b0°)-4iJ8(jo,  United  r-iectroDynamics,  Inc.,  Pasadena,  California, 
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An  analysis  of  vertical  component  microseism  noise  with  depth 
in  the  period  range  0.2  to  4  seconds  indicates  that  the  noise  is  co¬ 
herent  and  Is  associated  with  the  first  several  Rayleigh  wave  modes. 
Maxima  In  the  noise  power  spectrum  occur  at  periods  of  0.3  and  3.5 
seconds.  Theoretical  ratios  of  displacement  at  depth  to  surface 
displacement  for  the  first  three  Rayleigh  modes  were  computed. 
Comparison  of  the  observed  and  theoretical  ratios  Indicates  that 
for  periods  under  one  second,  the  noise  is  predominantly  higher 
mode.  Although  experimental  limitations  hamper  modal  identification 
around  three  seconds  and  above,  the  longer  period  noise  appears  to 
be  primarily  fundamental  mode. 


ARCHAMBEAU,  C.  B.,  and  E.  A.  FLINN,  Perturbation  Methods  for  the 
Inversion  of  Body  Wave  Travel-Time  Data.  Contract  VT/n709  " 

Ah'  33(0571-15919,  and  AF  49(638)- 1 337,  Calif.  Inst,  of  Tech 
Pasadena,  Calif.,  1967. 


A  perturbation  method  is  described  in  which  an  initial  velocity 
distribution,  which  may  be  chosen  to  be  in  agreement  with  surface 
wave  dispersion  data  over  the  region  in  questton,  is  perturbed  Itera¬ 
tively  until  the  theoretical  travel  time  function  is  in  agreement  in 
the  least-squares  sense,  with  the  observed  data.  The  method  does 
not  require  any  estimate  of  the  curve  slope  or  multiplicity,  nor  does 
it  require  a  particularly  dense  and  complete  data  coverage  over  the 
entire  distance  range.  Several  phases  can  he  used  simultaneously. 


ARCHAMBEAU.  C.B.,  E.  A.  FLINN.  Perturbation  Theory  for  the  Inversion 
of  Body  Wave  Travel- Time  Data,  Rent.  No.  SDLTtept  142  — 

yrb7u2.AF  33(6571-15919.  Teledyne  Industries,  lnc„  UED  Alexan¬ 
dria,  Va.,  196C. 


A  perturbation  method  is  described  in  which  an  initial  velocity 
distribution,  which  may  be  chosen  to  be  In  agreement  with  surface- 
wave  dispersion  data  over  a  region  In  question,  is  perturbed  iteratively 
until  the  theoretical  travel-time  function  is  in  agreement,  in  t he  least- 
squares  sense,  with  the  observed  data.  The  method  does  not  require 
any  estimate  of  the  curve  slope  or  multiplicity,  nor  does  it  require  a 
dense  and  complete  data  coverage  over  the  entire  distance  range 
Several  phases  can  be  used  simultaneously.  Equations  are  given  for 
the  initial  velocity  distribution,  and  the  variations  at  each  step  in  the 
iteration  process  are  computed. 


ARCHAMBEAU,  C.  B.,  C.  SAMMIS,  Seismic  Radiation  from  Explosions  in 
Pi  cstrcsscd  Media  and  the  Measurement  of  Tectonic  Stress  in  the 
Earth,  Sci.  Rept.,  Contract  F44620-69C-0067,  Calif.  ihstTofTcch 
Pasadena.  Calif.,  19C9. 

Theoretical  predictions  of  the  radiation  field  from  explosions 
in  a  prestressed  medium  may  be  made  on  the  basis  of  a  dynamical 
theory  of  stress  relaxation  in  the  vicinity  of  the  shock  induced  frac¬ 
ture  zone  created  by  an  explosion.  In  this  case,  the  field  consists 
of  the  normal  compressional  wave  field  resulting  from  the  conversion 
of  the  shock  wave  to  an  elastic  wave  plus  r»n  anomalous  part  due  to 
the  release  of  strain  energy,  in  this  study,  we  consider  the  nature 
of  the  radiation  field  to  be  expected  from  such  a  source  in  an  inho¬ 
mogeneous  earth  and  determine  the  stress  field  required  to  explain 
the  observations  from  a  large  underground  explosion. 
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ARKHANGEL'SKAYA,  V.  M.,  "The  Determination  of  the  Direction  of  the 
Earthquake  Epicenter  by  Using  Recordings  of  the  Surface  Waves  for 
Distant  Earthquakes,"  Trudy  Geofiz,  Inst,,  Akad,  Nauk,  SSSR,  No.  30, 
pp.  82-88,  Undated,  (Translated  from  RussiaKT,  Contract  DA  49-083 
OSA-3137. 

A  method  is  presented  for  a  unique  determination  of  the  direction 
of  the  epicenter  by  using  recordings  of  the  surface  waves  for  distant 
earthquakes  having  a  shallow  source.  Methods  are  introduced  for 
determining  the  azimuth.  The  accuracy  in  determining  the  azimuth 
by  examining  the  surface  waves  is  ±2°  and  therefore  has  practical 
application  in  seismic  investigations. 


ARROYO,  A.  L.,  Background  Noise  on  the  SSS  Standard  Instruments,  Con¬ 
tract  AF  61(052)-657,  Instituto  Geografico  Y  Catastral,  Madrid,  Spain, 
1964. 

A  minimum  of  the  amplitude  In  the  neighborhood  of  2  cps,  al¬ 
ready  observed  at  many  sites  of  the  USA,  is  also  shown  for  Toledo 
and  Malaga;  whereas  the  maximum  of  the  spectrum  around  4-8  sec, 
established  by  Brune  and  Oliver  and  considered  by  them  as  a  major 
result  of  observational  seismology  is  not  clearly  defined.  Such  ratio 
is  used  for  computing  the  thickness  of  the  sedimentary  layer  at  the 
observatories. 

Observation  shows  the  existence  of  a  predominant  period  of  micro- 
seisms  at  the  two  places  considered.  The  data  include  periods  greater 
than  0.4  sec  only,  since  the  instruments  are  not  sensitive  enough  for 
recording  shorter  period  microseisms:  but  they  show  a  clear  dis¬ 
tinction  between  the  period  distribution  curves  of  Toledo  and  Malaga, 
which  is  explained  in  terms  of  difference  In  geologic  structure. 

A  very  near  origin  (inside  the  vault,  perhaps  in  the  seismometer) 
is  suggested  for  pulses  observed  on  the  three  LP  components.  SP 
disturbances,  on  the  other  hand,  are  seen  to  be  produced  partly  by 
traffic  along  nearby  road. 


ARROYO,  A.  L.,  Differences  In  Pa  and  Sa  Continental  Travel  Times,  Con¬ 
tract  SD-78,  Univ.  of  Mich.,  T.  S.  T.,  Ann  Arbor,  Mich.,  1966. 

A  comparison  is  made  between  the  wave  velocities  of  Pa  and  Sa 
through  lowlands  (Northern  Europe  and  Asia)  and  through  high  moun¬ 
tain  regions  (the  Alps  and  the  Himalayan  range).  The  variations  of 
continental  Pa  and  Sa  velocities  correspond  to  differences  in  upper 
mantle  structure. 


ARROYO,  A.  L.,  Mantle  Surface  Waves  to  Toledo  and  Malaga,  First  Re¬ 
sults,  Sci.  Rept.  No.  18,  Contract  AF  61(052 )-657,  Inst,  Geofrafico  Y 
Catastral,  1966, 

Techniques  of  spectrum  analysis  are  applied  to  Toledo  and  Malaga 
long  period  records  of  three  selected  earthquakes  for  the  purpose  of 
deducing  the  phase  velocity  and  attenuation  features  of  the  correspon¬ 
ding  paths.  The  necessity  of  correcting  the  surface  wave  data  for  all 
possible  causes  of  error  In  the  study  of  upper  mantle  structure  of 
short  paths  is  shown.  Main  errors,  in  the  studied  cases,  are  due  to 
the  interference  of  different  waves  overlapping  in  the  record  section 
considered. 
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ARROYO,  A.  L.,  Observations  of  Near  Earthquakes  by  Long-Period  Seis- 
^?Phs>  Contract  SD-78,  Univ.  of  Mich“  1.  S.  f ,  Ann  Arbor,  Mi^hT, 

ireC,ennt,  se^les  of  moderately  strong  earthquakes  with  epicenters 
less  than  20  km  from  Malaga  Observatory  has  been  recorded  by  the 
Press-Ewing  L-P  instruments  at  this  station.  Some  features  of  these 
recordings  are  briefly  discussed  and  compared  with  similar  distur¬ 
bances  studied  in  previous  papers. 

ARROYO,  A.  L.,  Origin  and  Propagation  of  Microseisms  Recorded  by  the 
Tgledo  and  Malaga  Seismographs  of  the  WWSSN.  Contract  Af  filVAA'n. 
657>  Inst.  Geograf.  y  Catastral,  Madrid,  Spain,  1964. 

The  origin  and  propagation  of  LP  microseisms  recorded  at 
Malaga  and  Toledo  stations  are  investigated  by  means  of  the  Jensen 
empty  half-plane  method  for  the  determination  of  the  approach  direc¬ 
tion  and  the  measurement  of  the  microseismic  frequency  slope  for 
computing  the  distance  of  the  energy  source  to  the  generation  area 
It  is  shown  that  this  slope  method,  used  by  Haubrich  and  others,  with 
p°wer  8P«tr  m  analysis  of  LP  records,  is  also  applicable 
to  the  direc  readings  over  such  records  of  the  predominant  period 
Results,  which  are  in  accordance  with  other  findings  discussed  in  the 
report,  demonstrate  that  Toledo  and  Malaga  microseisms  are  gener¬ 
ated  by  an  interferencevmechanism  in  the  neighborhood  of  the  Iberian 
peninsula  coasts. 

ARROYO,  A.  L.  and  A.  UDIAS,  The  Focal  Mechanism  of  the  Spanish  Earth- 
quake  of  15  March  1964,  from  Body  and  Surface  Waves.  Sci.  Rert.  No. 
26,  Contract  AF  61(0521-657,  Instituto  Geografico  Y  Catastral,  Madrid, 
Spain,  1968.  ’ 

Rayleigh  wave  sPectral  amplitudes  and  phases  are  compared  with 
theoretical  radiation  pattern  for  the  fault  plane  solution  obtained  from 
body  waves;  the  best  fitting  fault  plane  is  N  68°  E,  dipping  82°  to  the 
SE.  The  computer  program  FOUR2  used  for  Fourier  analysis  and 
data  reduction  is  described  in  the  Appendix. 


VESIAC  19,622  VU 


ARTHUR  D.^LITTLE,  CO.  (STAFF),  Development  of  a  Three-Axis  Lone 
Period  Seismograph,  Seventh  Quarterly  Rept.,  31  Dec.  1966  to  15  " 
Mar.  1969,  Contract  F44620-67C-0107,  Arthur  D,  Little.  Co  Cam¬ 
bridge,  Mass.,  1969. 

During  the  test  period  in  which  approximately  100  seismic  events 
were  recorded  we  observed  that  the  detection  ability  for  surface  waves 
of  small  events  by  the  ADL  system  was  comparable  to  that  of  the 
other  systems. 

Two  ADL  systems  operated  reliably  under  field  conditions  at  the 
Ogdensburg  mine  and  permitted  recording  teleseismic  events  of  sur- 
face  wave  magnitude  of  less  than  3  with  the  horizontal  seismometers 
and  of  the  order  of  3.5  with  the  vertical  seismometers. 

F°riii,f.S,iZe  in'  **,e  ADL  seismometer  is  probably 

the  smallest  long-period,  high-performance  instrument  in  existence. 

The  use  of  feedback  made  it  possible  to  obtain  a  high  degree  of 
matching  between  the  individual  seismographs  of  the  two  ADL  systems. 
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On  the  basis  of  the  demonstrated  performance  of  the  horizontal 
seismometers  we  conclude  that  the  noise  level  in  the  vertical  instru¬ 
ments  can  be  significantly  reduced. 


BACKUS,  G.  E.,  B.  BLOCK,  H.  BRADNER,  and  R.  D.  MOORE,  Low  Level 
Earth  Motion,  Sci.  Rept.,  Final  Rept.,  Contract  AF  49(638 )-l388,  Univ. 
of  Calif.,  La  Jolla,  Calif.,  1969 

VESIAC  20,219  VU  A  scheme  recently  proposed  by  the  authors  for  constructing 

Earth  models  which  fit  a  given  finite  set  of  gross  Earth  data  is  applied 
to  the  problem  of  constructing  a  P-velocity  structure  which,  within 
experimental  error,  fits  the  observed  travel  times  in  the  range  A  = 
25°{5°)95°.  Three  such  models  are  obtained,  all  of  which  fit  the  ob¬ 
served  travel  times  with  residuals  less  than  0.06s,  whereas  0.5®  is 
the  estimated  standard  error  of  the  observations.  The  models  differ 
mainly  in  the  outer  700  km  of  the  mantle. 

A  gross  Earth  datum  is  a  single  measurable  number  describing 
some  property  of  the  whole  Earth,  such  as  mass,  moment  of  inertia, 
or  the  frequency  of  oscillation  of  some  identified  elastic-gravitational 
normal  mode.  We  suppose  that  a  finite  set  G  of  gross  Earth  data  has 
been  measured,  that  the  measurements  are  inaccurate,  and  that  the 
variance  matrix  of  the  errors  of  measurement  can  be  estimated. 


BACKUS,  G.  E.,  and  F.  GILBERT,  Mote  on  Produce  Integrals  -  Part  II, 
Contract  AF  49{638)-1388,  Univ.  of  Calif.,  San  Diego,  Calif.,  1&65. 

VESIAC  1 1,827-B  VU  A  recent  paper  by  J.  Kane  and  E.  R.  Surynarayan  discusses 

what  amounts  to  Volterra’s  theory  of  the  product  integral  solution  of 
ordinary  linear  differential  equations.  Since  Volterra's  work  seems 
not  to  be  as  widely  known  as  it  should  be,  the  authors  call  attention 
to  the  fact  that  he  has  already  solved,  for  linear  ordinary  differential 
equations  of  arbitrary  order,  the  problem  discussed  by  Kane  and 
Surynarayan  for  second  order  equations.  Equations  are  given  and 
discussed.  Volterra's  product  integral  is  given,  which  is  sometimes 
called  the  matricant  of  the  first  equation  given.  Product  integrals 
are  defined;  the  theories  of  convergence  and  approximation  are  dis¬ 
cussed. 


BACKUS,  M.  M.,  Array  Research,  Rept.  No.  TR-3,  Project,  VT/4053, 
Contract  AF  33(657 )- 12747 ,  Texas  Instruments,  Inc.,  Dallas,  Texas, 
1965. 

VESIAC  10,747  VU  Discussed  are  these  topics:  a)  vertical  arrays  for  teleseismic 

AD  625  556  signal  extraction.  Deep-well  seismic  data  recorded  at  UBO  in  Sept.- 

Oct.  1964  are  used  to  estimate  the  capabilities  of  three  3-element 
vertical  arrays  and  one  hypothetical  6-element  vertical  array;  b) 
deconvolution  and  autocorrelation  study.  TTie  application  of  deconvo¬ 
lution  and  autocorrelation  techniques  to  three  ensembles  of  earthquake 
records  from  the  multichannel  processor  at  CPO  is  being  studied; 
c)  probabilistic  processing;  d)  study  of  partial  arrays  at  CPO;  e) 
initial  processing  and  analysis  of  the  long  TFO  noise  sample;  f)  fur¬ 
ther  analysis  of  TFO  ambient  noise. 


125 


WfLLOW  RUN  LABORATORIES 


BACKUS,  M.  M.,  G.  T.  BAKER,  Array  Research  -  Discussion  of 
LASA  Processing  Requirements,  Special  Report  No.  13,  Con¬ 
tract  VT/4053,  AF  33(657)- 12747,  Texas  Inst.,  Inc.,  Dallas, 

Texas,  1966. 

VESIAC  14,065  VU  This  report  presents  a  possible  processing  system  for  a  LASA 

AD  480  362  installation.  It  is  assumed  that  each  LASA  installation  is  a  part  of  a 

network  of  stations  with  the  objective  of  world-wide  monitoring  of 
nuclear  explosions  and  earthquakes.  First,  the  general  system  concept 
and  processing  functions  are  presented.  Second,  the  nature  of  seismic 
noise,  seismic  signal  and  S/N  as  each  relates  to  seismic  processing 
functions  are  examined  and,  finally,  a  summary  of  the  system  is 
pre  sented. 

BACKUS,  M.  M.,  and  G.  T.  BAKER,  Discussion  of  I, ASA  Processing 
Requirements,  Contract:  VT/5053,  AF  33(657)-13899,  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1965. 

This  paper  presents  a  possible  processing  system  for  a  LASA 
installation.  It  is  assumed  that  each  LASA  installation  is  a  part  of  a 
network  of  such  stations  with  the  objective  of  world-wide  monitoring 
of  nuclear  explosions  and  earthquakes.  First,  the  general  system 
concept  and  processing  functions  are  presented.  Second,  the  nature 
of  seismic  noise,  seismic  signal,  and  signal-to-noise  ratio  as  they 
relate  to  seismic  processing  requirements  are  discussed.  Next,  de¬ 
tails  of  the  processing  functions  are  examined.  Finally,  a  summary 
of  the  system  is  presented. 

BACKUS,  M.  M.,  and  R.  G.  BALDWIN,  Array  Research,  Semiannual  Tech. 
Rept.,  15  May  1965  to  15  November  1965,  Contract  VT/4053,  AF 
33(657)- 12747,  Texas  Instr,,  Inc.,  Dallas,  Texas,  1965. 

This  report  presents  a  description  of  work  accomplished  on  the 
continued  development  of  array  processing  technology  for  nuclear 
surveillance  and  exploitation  of  the  superior  data  available  from 
arrays  for  analysis  of  distant  P-waves. 

BACKUS,  M.  M.,  R.  G.  BALDWIN,  R.  RODEN,  and  F.  BINDER,  et  ill., 

Array  Research,  Semiannual  Technical  Report  No.  4,  Contract: 
VT/4053,  AF  33(657 )- 12747,  Texas  Instr.,  Inc.,  Dallas,  Texas, 

1965. 

VESIAC  13,744  VU  Work  during  t he  period  covered  by  this  report  has  included: 

(a)  processing  of  vertical  array  data  for  evaluating  MCF  systems 
and  decomposing  t lie  ambient  noise  field  into  constituent  modes; 

(b)  study  of  the  use  of  horizontal  with  vertical  seismometers  for  sig¬ 
nal  extraction;  (c)  processing  of  CPO  teleseisms  in  connection  with 
crustal  and  wave  propagation  study;  (d)  further  study  of  CPO  partial 
arrays,  especially  in  reference  to  seismometer  inequalization;  (e) 
study  of  non-directional  array  processing;  (f)  seismic  signal  detec¬ 
tion  studies;  (g)  a  study  of  the  Montana  LASA  detection  abilities; 

(h)  collection  of  data:  (i)  an  automated  mapping  program. 


VESIAC  16,652  VU 
AD  480  429 


VESIAC  13,858-Q  VU 
AD  648  415 


BACKUS,  M.  M..  J.  BURG,  G.  BAKER  and  R.  RODEN,  Array  Research. 
Semiannual  Rept.,  Contr.  No.  VT  4053,  AF  33(657)-12747.  Texas 
Inst.,  Inc.,  Dallas,  Texas,  1964. 
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VESIAC  8259  VU 
AD  442  6C4 


VESIAC  16,632  VU 


VESIAC  8136  VU 


VESIAC  15,178  VU 
AD  803  359 


WILLOW  RUN  LABORATORIES 


The  general  use  of  small  (14  km  diameter)  arrays  for  extraction 
of  mantle  P-wave  signals  from  ambient  noise  has  been  investigated. 
The  usefulness  and  practicality  of  the  online  application  of  multi¬ 
channel  filtering  based  on  least-mean-square-error  linear  pro¬ 
cessing  theory  were  demonstrated.  Section  IT  of  this  report  sum¬ 
marizes  the  present  state-of-the-art  of  this  type  of  array  processing. 
The  remainder  of  the  report  discusses  new  results  obtained  during 
the  first  six  months  of  Project  VT/4053  in  those  areas:  1) develop¬ 
ments  In  multichannel  filtering  of  array  outputs;  2)  probabilistic 
detection  processing;  3)  vertical  arrays;  4)  evaluation  of  deconvolu¬ 
tion  and  autocorrelation  analysis  of  signal  waveforms  from  seismo¬ 
meter  arrays. 

BAILEY  J,  R.,  R.  S.  SIMONS,  The  Relationship  Between  Signal  Amplitudes 
and  Surface  Geology  at  the  TFSO  Extended  Array  ."Project  VT/'67t)3, 
Contract  AF  33(6571-16270,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Gar¬ 
land,  Texas,  1967. 

A  study  of  48  teleseism ic  P  waves  recorded  at  six  LRSM  sites 
in  Arizona  shows  a  wide  variance  in  the  relative  signal  amplitudes 
among  sites,  although  the  mean  amplitude  at  each  site  correlates  very 
well  with  the  seismic  impedm.v  of  the  stratum  directly  supporting 
the  seismometers.  A  tost  inocntes  that  this  variability  cannot  be 
simply  ascribed  to  differences  in  source  or  azimuth,  suggesting  that 
the  amplitudes  are  reacting  sensitively  to  changes  In  signal  frequency 
and/or  angle  of  incidence. 


BAKER,  G.  T.,  Computer  Simulation  of  the  Five-Channel  Mengured- 

Noise  Isotropic  Processor  at  Tonto  Forest  Soismological  Observatory 
Contr.  No.  VT/077,  AF  T3T«57)-l233l,  TexaMnst,,  Inc.,~D:iTTas  Tex  ’ 
1964. 

This  report  describes  the  methods  and  prerents  the  results  of 
a  digital  computer  simulation  of  the  5-channel  Measured-Noise  Iso¬ 
tropic  Processor  (MIP)  applied  to  the  TFO  array.  Also,  the  per¬ 
formance  was  estimated  of  simple  summation  of  the  31  seismometer 
channels.  Both  the  MIP  and  the  31  performances  were  compared  to 
the  center  seismometer  of  the  array  fZ-16).  Comparisons  are 
presented  of  the  signal  preservation  and  noise  rejection  of  these 
three  systems  in  the  time  and  frequency  domains.  A  Dove  loco  rder 
film  analysis  of  the  actual  performance  of  the  MIP,  as  implemented 
on  the  Multiple  Array  Processor  (MAP)  at  TFO.  yielded  results  of 
this  computer  simulation.  The  meaning  of  "MIP",  referring  to  one 
multi-channel  filter  system  designed  tor  TFO,  is  given. 

BAKER,  G^T.,  J.  A.  BONNER,  and  R.  B.  RODEN,  Initial  Analysis  of 
Long- Period  Large-Aperture  Data  Recorded  at  the  tonto'  Forest 
Soismological  Observatory  in  1965,  Array  Research  Specfal'Rept 
No.  16,  Contract  VT/4053,  AF  33(6571- 12747.  Texas  lnstr.  Inc. 

Dallas,  Texas,  1966. 

Results  of  preliminary  analysis  of  long-period  noise  and  signal 
data  collected  at  the  Tonto  Forest  Soismological  Observatory  (TFO' 
are  presented.  This  work  is  the  preliminary  evaluation  of  the  poten¬ 
tial  contribution  of  very-largc-aperture  loug-pet  rxl  seismometer 
arrays  to  the  nuclear  blast  detection  and  classification  problem. 
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VESIAC  6202  VU 
AD  402  642 


Data  analyzed  were  three  40-min  noise  samples  and  three  40-min 
teleseismic  signals  (encompassing  the  P  through  R  interval)  collected 
from  an  array  consisting  of  eight  3-componcnt,  20-scc  seismometers 
laid  out  in  a  200-km  diameter  array  with  a  50-km  minimum  element 
spacing.  Over  the  usable  band  from  about  0.02  cps  to  0.2  cps,  the 
ambient  noise  was  essentially  Incoherent  from  one  element  to  another 
using  a  maximum  correlation  lag  of  47  sec. 

BAKER,  R.  G.,  Applications  of  Source  Mechanism  Studies  to  the  Idem  if  i- 
catlon  of  Nuclear  Explosions.  Contract  No.  AF  lftfflrt.n.AfUl 
Inst.,  Dallas,  Texas,  1963. 

Tltis  report  describes  how  source  mechanism  studies  are  being 
applied  to  the  problem  of  identifying  nuclear  explosions,  and  discusses 
results  so  far  obtained.  Two  Investigations  are  being  conducted  first 
to  upgrade  understanding  of  major  fault  motions  In  seismic  areas  sets’ 
of  maps  showing  most  of  the  published  fault-plane  solutions,  and  in¬ 
cluding  solutions  obtained  on  this  project  for  I960  earthquakes  are 
being  prepared;  second,  two  theoretical  differences  of  earthquake- 
generated  waves  from  explosion-generated  waves,  namely  phase 
amplitude  ratios  (P  'S,  SV/SH.  P/S V)  and  P-amplitude  radlaBon  pat¬ 
terns,  arc  being  tested. 


VESIAC  6111  VU 
AD  415  946 


BAKER,  W.  L„  ThcEffectqf  Source  Depth  on  Itivleigh  Waves.  Spertm  i»„«. 

No.(3,  Comrlm-No.  Afr  lS(C0TT-^^.Tt5s^onirLa  Era.  ' 


The  waveform  of  ftayloigh  motion  from  a  |*>lnt  compression;!  1 
source  in  a  layered  model  Is  investigated  with  emphasis  on  the  varia¬ 
tion  in  waveform  as  a  function  of  source  depth,  and,  to  a  lesser  degree, 
of  range.  Solutions  are  obtained  for  the  Fourier  spectra  of  the  radial 
and  vertical  components  of  displacement.  They  are  evaluated  numer¬ 
ically  for  the  Individual  modes  and  the  total  motion  resulting  from  the 
sum  of  the  normal  modes.  Given  arc  the  quantities  which  can  he  varied 
In  the  evaluation  program.  Results  show  that  the  higher  frequency 
motion  increases  as  the  source  Is  placed  deeper  within  the  laver  and 
hat  the  amplitude  spectra  of  the  Rayleigh  phase  mav  he  of  value  in 
focal  depth  studies  for  sources  within  the  surface  layer. 


VESIAC  14,323  VU 


BAKER,  W.  L.,  Processing  of  Linear  Array  Data.  Special  Report  No.  I 
Contract  Ah‘  I«J(6U4 l-8J44,THltf .  lies. t^Fp..  La  Habra.  Calif.,  1964. 


This  report  presents  (lie  results  of  a  study  on  the  processing  of 
seismograms  recorded  by  a  linear  array  of  seismometers.  The  seis¬ 
mograms  used  were  supplied  through  the  courtesy  of  Dr.  II.  I .  S. 

Tli  ir  la  way.  by  the  U.  K.  Atomic  Energy  Authority'.  The  recordings 
were  of  two  seismic  events,  a  French  explosion  In  the  Sahara 
(Southern  Algeria)  on  March  18,  1963.  and  a  Llblan  earthquake  with 
a  magnitude  comparable  to  that  of  the  explosion.  The  principal  ob¬ 
jectives  of  the  study  are  given.  They  had  to  do  with  slgnal-to-noise 
improvement  and  an  Investigation  of  the  application  of  an  automatic 
event  selection  system  to  the  processed  records. 


BAKIISMIYAN,  F.  A..  "A  Spherical  Pressure  Wave  In  an  Elasto- Plastic 
Medium.’'  insLMekh  Ak  id  Nauk  Soyu/a  SSR  Prikl  Mat  cm.  I  Mekh. 

•  *2,  Plclftl-286.  l.*4C  (Translated from  RusslanT,  contract 
SD-78. 
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VESIAC  6044  VU 


VESIAC  17,452  VU 


VESIAC  13,858-T  VU 
AD  648  415 


VESIAC  8854  VU 


VESIAC  8965  VU 


WILLOW  RUN  LABORATORIES 


Tlie  propagation  of  an  elasto-plastlc  spherical  wave  in  the  absence 
of  decompression  is  examined  in  the  present  work.  Al'tshuler  studied 
he  problem  of  the  distribution  of  a  spherical  pressure  wave  in  a 
plastic  medium  in  a  somewhat  different  formulation. 


BALASHKO,  Y  G.,  On  Questions  Regarding  the  Methods  of  Analysis  of 
EDnrt^qUl.a^ef ’  ,  Geofiz.  Inst.,  Akad.  Nauk,  SSSR.  No.  20, 

r« a"  o" io,  Undated»  (Translated  from  Russian),  Contract  DA  49-083 

U5A"  olo i . 


Presented  is  a  short  review  of  the  methods  of  analyzing  local 
earthquakes  and  their  classifications  and  the  characteristics  of  the 
practical  use  for  each  of  these  methods. 


BALDWIN,  R.,  Hardware  Requirements  for  LASA  Central  Siena  1  Pro¬ 
ving  System,  Contract:  VT/5053,  Af  33(657)- f38MTr^a¥TH'str 
Inc.,  Dallas,  Texas,  1965.  ’ 

In  this  report,  the  hardware  requirements  for  a  specific  on-line 
LASA  processing  scheme  are  described.  It  is  apparent  that  some  of 
the  assumptions  which  were  made  regarding  filter  length,  and  so 
forth,  .nay  not  agree  with  the  values  which  will  be  used  in  a  final 
system  design.  However,  it  is  believed  that  the  information  which 
has  been  presented  serves  to  illustrate  that  such  a  system  is  feasible 


BALDWIN,  R.  and  M.  BACKUS,  Array  Research  Multichannel  Filter  Sys- 
tenis  for  Tonto  Forest  Observatory,  Contr.  No.  VTr4053.  A f  337jf?h. 
12747,  Texas  Inst.,  Inc.,  Dallas,  Te’xas,  1964. 

Thre-  multichannel  filter  systems  were  synthesized  for  use  at 
TFO.  T  absolute  power  density  level  of  the  noise  at  TFO  was  found 
to  be  substantially  quieter  than  either  CPO  to  WMO  at  frequencies 
above  0.5  cps.  There  was  a  noticeable  lack  of  peaks  in  the  TFO 
spectra.  The  shape  of  the  TFO  auto  power  spectra  varied  considerably 
ovei  a  20-minute  period.  Narrow-band  noise  records  indicated  a 
large  contribution  of  high-velocity  noise  at  frequencies  above  0.5 
cps  in  the  total  noise  field.  Using  measured  noise  from  unequalized 
seismometers,  with  a  perfectly  equalized  model  to  design  the  ring 
MCF  system,  introduced  an  artificial  set  of  differences  between  low- 
frequency  signal  and  noise  on  which  the  system  could  capitalize. 


BALDWIN,  R.,  and  M.  BACKUS,  Array  Research  Multichannel  Filter  Svs- 
tems  for  Tonto  Forest  Observatory,  Special  Rept.  No  .9, 

VT  4053,  Contract  AF  3 3 (657 )- 1 274 7 .  Texas  Instr.,  Inc.,  Dallas 
Texas,  1964.  ’ 


These  experiments  have  shown  that  isotropic  multichannel  pro¬ 
cessing  is  not  an  effective  means  of  extracting  high  frequency  signals 
from  background  noise.  A  ring  MCF  system  was  designed  to  use 
measured  noise  with  a  signal  model  containing  random  gain  fluctua¬ 
tions  between  seismometers.  The  signal-to-nolse  improvements  were 
no  better  than  those  obtained  with  a  straight  summation  process. 

The  MCf  system  was  not  particularly  sensitive  to  random  noise.  If 
signals  are  to  be  effectively  extracted  from  noise  on  a  velocity  basis 
there  must  be  a  finite  difference  between  the  two  propagation  veloci-’ 
ties  irregardless  of  the  size  of  the  array. 
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VESIAC  9611  VU 


VESIAC  7734  VU 


VESIAC  8120  VU 
AD  441  342 


WILLOW  RUN  LABORATORIES 


BALDWIN,  R.,  and  M  M.  BACKUS,  Array  Research-A  . . „r 

SJ4  Improvement  for  CPO  Usin^Local  No.sc.  Sneoi.n  xm  tt 

nienUor ‘]owe<lPvn!he  f?Ct  V'at  n°  ap|,rocial)le  sif-nal-to-noise  improve- 
nient  for  low  level  ambient  no.se  at  CPO  arose  from  MCE  systems 

designed  fi  om  specific  noise  samples  rather  than  from  an  ensemble 

although  significant  improvement  occurred  for  a  single  sample  con  ’ 

3"?  "'K"-levol,  low-frequom-y  noise  when  It  w»s  £ 

.  !  r'!  a',nCd  d,scovcr  whether  «>e  spectral  content  of  the 
noise  sample  is  important  in  regard  to  whitening,  and  whether  the 

spec  ral  content  of  the  input  noise  is  important  in  the  equal, "atirni 

sUoSsc11™!"  eSt,nKth,e  random  "oise  response,  wave  number  rc- 
s  onse  and  response  to  unequalled  signals  of  two  noise  samples  A 

and  C,  it  was  discovered  that  either  the  equalization  problem  was 
moie  severe  during  the  recording  of  noise  sample  C. 

BALDWIN  R  M.  BACKUS,  ,1.  BURG  and  K.  BRYAN,  Synthesis  and  Off- 
Multi-Channel  Filter Jr  stem  I)e  signed  “From  a 
Theorct icnl  Model  of  jignal  and  Noise  for  the  Enhancement  of  Mantle 

VT  Texas Tn s, VTTn  c . , 

p,  .  A  "^'I'-chsjnnel  filter  system  was  synthesized  for  Cumberland 
Plateau  Seism.  Observ.  (CPO)  on  the  basis  of  a  theoretical  model 
of  signal  and  noise.  An  off-line  evaluation  was  performed  by  pro¬ 
cessing  actual  recorded  data  from  CPO  through  a  computer  sinuila 
.ton  of  the  on-line  Multiple  Array  Processor  OilAP). To  design 
goal  of  the  Iheoretical  Isotropic  Processor  (TIP)  was  to  provide  a 
single  output  trace  in  which  all  mantle  P  waves  (velocity  greater 
than  8.  km  sec)  were  preserved  over  a  wide  frequency  range  and 
in  winch  all  low  velocity  (2.5  km  sec  tn  3.5  km  sec)  energy  was 
attenuated  1  he  general  performance  of  the  TIP  appears  to  have 
been  satisfactory,  relative  to  its  design  goal. 

V-  BACKUS  and  K.  BRYAN.  Synthesis  and  Evalua- 

tion  of  a  Nineteen-Channel  Filter  System  for  the  Ext  raction  of  fole- 
e  !”H,t  l,'un'  Ambient  Seismic  Noise  at  Cumberland  Plateau 

Semin ological  Observatory,  Cont  r.  No.  VT  WT,  AF  733T(.  7  1T331 
Texas  Inst.,  Inc. ,  Dallas,  Texas,  1964, 

(.vnluVn'nM1LT','tv,<U'Kl  '  il,]'K  ",e  dl‘si(i"  Parameters  and  computer 
c \ .limit ion  of  a  Measured  Noise  Isotropic  Filter  System  used  at 

and'oc  toiler  %!Tt ol)K'‘rvatory  (CPO)  in  September 
of  five  o  ,  9f  ;  '  sys,em  waR  synthesized  from  an  ensemble 

Ml  m  r  "T  m,,S°  san",k's  ;"'d  h;,s  I'cen  referred  to  as  the 
Mil  -19  for  c„-l, ne  use.  The  IP  No.  8  provided  signal-to-noise  ratio 

system °(j ox! .*!  n T  -’r  W  d‘’rib,0K  (dh)  wet'  «  similar  five-channel 
s\  stem  (n  No.  6)  for  infinite  velocity  signals  when  tested  with  two 

noise  samples  from  the  ensemble  for  which  the  system  was  desired 
But  when  ested  against  an  independent  noise  sample,  there  was  no  ' 

•  ppi enable  signal-to-noise  ratio  improvement  over  the  5-clnnnel 
case  except  at  frequencies  below  one  ops. 
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BALDWIN  R.,  j.  BURG,  E.  BRYAN  and  M.  BACKUS,  Synthesis  and  Evalm- 
D^ofJnM^^-Channel  Filter  Systems  Based  on  Measured  Correla¬ 
tion  Statist ‘csof  Ambient  Noisejh  Cumberland  Plateau  OO.se7vai„rv 

AFStalobV?  %y/11^°l^I^M-£L§ci^n>cter^  Contr.  No.  VT^OTT, 

AF  33(657)- 1^33 1 ,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1963. 

Six  Isotropic  multi-channel  filler  systems  were  synthesized  from 
measured  correlation  statistics  of  noise  at  Cumberland  Plateau  Ob- 
servatory  A  quantitative  evaluation  of  the  systems  was  conducted 

*  ,h  ,CKard  to  s,Bna,-to-nolse  ratio  Improvement  and  transient  re- 
spouse • 

BALLA^  W  D  ^smic  Survey  of  the  Florida  Keys.  Contract  No.  VT/ 

Jl,  AF  33 (6 .5  / )-  i2i4b,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

The  methods  and  results  of  seismic  measurements  recorded  it 
various  locations  in  the  Florida  Keys  are  retried.  The  fns.rumen- 
tation,  operating  procedures,  analysis  procedures,  copies  of  data  and 
interpretation  of  these  data  are  presented.  Cultural  disturbances  had 

hvC|heCne  Vi  °"  ‘h*  ,  oco,  tls  •*>«  ^rida  City  and  noise  generated 
Florida  a”  SU  'S  n'°S'  eViden'  °n  "ie  from  Duck  Key 

BANCROFT,  A  M  P  W BASHAM,  An  FM  Magnet le  Tape  Recording 

SSh  a'1'  R*-pt.T^?.-fepcr-TJ8^,5r^t  aI 

AFOSR-702-64,  Arctic  Inst,  of  North  America,  Ottawa,  Canada,  1966. 

^  three-component,  S-I>  seismograph  has  been  developed  which 

Theh|(f,r.<,'CTnCV'rn'Odulal0d  maBnclic  ,aPc  t lie  recording  medium 
The  techniques  for  maintaining  a  well-calibrated  system  under  field 
conditions  are  discussed  in  detail.  Present  methods  for  editing  and 
conversion  to  a  digital  format  are  also  described.  The  possibilities 
.no  explored  for  a  modified  system  which  produces  additional  L-P 
infoi  motion  from  S-P  seismometers. 

BARENBOIM  M.  I„  "Dynamic  Characteristics  of  Refracted  Waves  in  the 
Reg.on  of  Inclined  Salt  Domes,"  Prikl.  Geofiz.  No.  10.  pp.  84-96  1953 
(Translated  from  the  Russian).  Contract  SD^78. 

..nfi  J!lreSUl,S  °f  seismlc  conducted  by  using  the  method  of 
f  ected  waves  on  salt  dome  structure  of  southern  Emb  lead  to  the 
hypothesis  that  at  the  periphery  of  the  raised  flanks  there  is  a  steep 
„K°n  tJCri  111  thC  8a.,1':  I,,nvevei'-  usi"K  on|y  data  from  reflected  waves 
dip  of  the  Saif8  P°  ,e'iablv  dc,crmine  the  start  of  the  steep 


BARNARD  T.  E.  Analytical  Studies  of  Techniques  for  the  Computation  of 
ni^tw Resolution  Wavenumber  Spectra  Advanced  Array  Research  Spec 
V™rWST,7-C.C-0»C7.  Tcxn.s 

A  theoretical  study  of  several  computational  techniques  for  es- 
1 1 mating  wavenumber  spectra  ib  presented.  Relationships  among  the 
techniques  used  for  computing  high- resolution  wavenumber  spectra 
are  investigated.  Stability  and  resolution  of  their  estimates  are  com¬ 
pared.  Methods  for  computing  2-dimensional  maximum-entropy 
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spectra  are  found  to  be  impractical,  and  it  is  concluded  that  the  max¬ 
imum-likelihood  technique  provides  the  best  estimate  for  most  pur¬ 
poses. 


BARON,  R.  G.,  W.  VANDERKULK,  and  S.  D.  LORENZ,  A  LASA  Signal 
Processing  System,  Contract:  Agency  Document,  Advanced  Research 
Projects  Agency,  Washington,  D.  C.,  1965. 

This  paper  presents  a  processing  System  that  will  modularly 
handle  the  full  range  of  signal  processing  techniques  under  consider¬ 
ation  for  the  Large  Aperture  Seismic  Array  (LASA)  system.  Two 
system  configurations  are  presented.  The  first  assumes  that  only 
subarray  processing  is  performed  at  the  array  site,  and  an  alterna¬ 
tive  system  considers  all  processing  performed  at  the  array  site. 

While  either  system  is  feasible,  array  site  oriented  processing 
offers  substantial  economies  in  both  processing  and  data  transmis¬ 
sion  requirements. 


BASHAM,  P.  W.,  Time  Domain  Studies  of  Short  Period  Teieseismic  P 
Phase,  Final  "Rept.,  Contract  AF-AfOSR  702-67,  Arctic  Inst,  of  North 
Am.,  Montreal,  Canada,  1967. 

Forty-one  seismic  events  recorded  on  the  plains  of  western  Ai- 
beria  are  subjected  to  a  detailed  study  in  the  time  domain.  A  ”P- 
detection"  time-varying  polarization  filter  is  described  and  applied 
to  the  events  to  detect  segments  of  strong  P  motion  in  the  first  25 
seconds  of  the  P  phase  coda. 


BATES,  C.  C.,  A  Program  for  Cooperative  Monitoring  of  the  VELA 
UNIFORM  Explosion  Series  by  Commercial  Geophysical  Crews, 
Agency  Document  (Contract),  Advanced  Research  Proj.  Agencyf 
Washington,  D.  C.,  1961. 

Tli is  document  is  the  text  of  an  address  presented  by  Dr.  Charles 
C.  Bates  to  the  14th  Annual  Midwestern  Exploration  Meeting  of  the 
Society  of  Exploration  Geophysicists,  Oklahoma  City,  Okla.  The 
text  is  a  brief  report  on  the  status  of  a  proposed  cooperation  effort 
in  which  the  oil  industry's  seismic  exploration  crews  wouid  assist  in 
recording  data  from  underground  nuciear  explosions.  The  purpose 
of  this  recording  is  to  improve  the  techniques  for  monitoring  a  nu¬ 
ciear  test  ban. 


BATES,  C.  C.,  W.  BEST,  T.  W.  CALESS,  C.  KISSLiNGER,  ET  AL.,  VESIAC 
Special  Study  Conference  No.  2:  An  Evaluation  of  Today's  Technique 
for  Instrument  Calibration  and  for  Site  Location.  Contract  No.  SD-78. 
University  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Willow  Run  Labs.,  Ann 
Arbor,  Mich.,  1962. 

This  report  contains  a  record  of  the  summary  discussion  of  the 
VESIAC  Special  Study  Conference  No.  2,  in  addition  to  notes,  comments, 
summaries,  and  elaborations  of  particular  aspects  of  the  subject.  The 
main  subjects  are:  Instrumentation,  Instrument  Calibration,  and  Site 
Location  Criteria.  Appendix  I  contains  a  short  paper,  "Note  on  Long- 
Period  Noise  in  Seismographs,"  by  G.  H.  Sution;  Appendix  II  contains 
a  longer  paper,  "A  Transient  Technique  for  Seismograph  Calibration," 
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by  A.  F.  Espinosa,  G.  H.  Sutton  and  H.  J.  Miller.  The  appendices  con¬ 
tain  illustrative  figures  and  bibliographies. 


o 

BATH,  M.,  "Earthquakes  and  Nuclear  Explosions  Some  Observations  and 
Comments,”  Seismoiogical  Institute,  University  of  Uppsala,  Uppsala, 
Sweden,  1964,  (Translated  from  Swedish),  Contract  SD-78. 

The  authors  consider  the  different  aspects  of  earthquakes  and 
explosions  in  somewhat  greater  detail  than  has  been  done  previously, 
and  compare  these  two  types  of  disturbances.  The  difference  in  source 
mechanism,  discussed  here,  could  be  used  for  identification  purposes 
provided  a  sufficient  net  of  stations,  preferably  for  every  10°  in  azi¬ 
muth,  and  at  comparable  distances,  were  available.  Time  interval, 
location  of  the  disturbance  (i.e.,  whether  it  is  in  an  area  where  earth¬ 
quakes  are  unknown),  and  focal  depth  determination  are  considered 
In  connection  with  determining  whether  a  disturbance  is  natural  or 
man-made.  Some  typical  earthquake  records  are  demonstrated, 
including  the  Novaya  Zemlya  explosion  of  October  31,  1961. 


o 

BATH,  M.,  Fifth  Semi-Annual  Technical  Summary  Report  for  the  Period 
July  1  to  December  31,  1965,  Kept.  No.  32,  ContracTAF  ITl(052)-702. 
Seis.  Inst.,  University  of  Uppsala,  Uppsala,  Sweden,  1966. 

Included  in  the  report  are  research  conducted  under  the  contract 
and  a  bibliography  of  scientific  reports  which  were  produced  under 
the  contract  through  31  December  1965.  Four  articles  are  appended 
to  the  report.  They  are:  (1)  "Application  of  Array  Data  Processing 
Techniques  to  the  Swedish  Seismograph  Station,"  by  E.  S.  liusebye 
and  B.  Jansson;  (2)  "On  Least  Squares  Approximation  by  Rational 
Functions,"  by  B.  Jannson;  (3)  "Underground  Measurements  of  Short- 
Period  Seismic  Noise,"  by  M.  Bath;  and  (4)  "Lateral  Variation  of 
Rayleigh  Wave  Dispersion  Character,  Part  lii  -  Atlantic  Ocean, 
Africa,  and  Indian  Ocean,”  by  T.  Santo. 


o 

BATH,  M.,  "Future  Development  of  Seismic  Station  Networks,"  Scientia, 
Vol.  58,  Ser.  6,  pp.  1-8,  1964,  (Translated  from  French),  Contract 
SD-78. 

The  present  worid  network  of  seismic  stations  exhibits  great 
differences  with  regard  to  instruments  as  weli  as  the  geographical 
distribution  of  stations.  Modern  seismic  research  clearly  has  attrac¬ 
ted  attention  to  the  need  for  more  uniform  networks.  A  proposal  for 
a  world  network  with  equal  spacing  is  presented  and  discussed  in 
relation  with  the  various  seismoiogical  problems,  such  as  studies  of 
seismicity,  determination  of  magnitudes,  study  of  the  mechanism  of 
earthquakes,  and  so  forth. 


o 

BATH,  M.,  Handbook  on  Earthquake  Magnitude  Determinations,  VESIAC 
Special  Rcpt.,  Rept.  No.  7885-36-X,  Contract  DA  49-083  OSA-3137. 
University  of  Mich.,  i.  S.  T.,  Willow  Run  Labs.,  Geophys.  Lab.,  Ann 
Arbor,  Mich.,  1969 

A  questionnaire  was  sent  to  all  the  seismoiogical  stations  that 
make  magnitude  determinations  to  try  to  make  some  correlation  be¬ 
tween  the  various  techniques  used  and  the  results  obtained  contained 
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In  this  report  arc  the  replies  to  these  questionnaires.  A  discussion 
of  various  problems  and  suggestions  are  presented  and  a  standard 
met  nod  for  magnitude  determinations  is  stated. 


BATH,  M,  Methods  of  Analysis  of  Seismic  Data,  Second  Semiannual  Tech 
Sum,,,  Rept.  NSTTT.TfSnirac.  AF  61(0521  702,  Seismological  lust 
Univ.  of  Uppsala,  Uppsala,  Sweden,  1964, 

This  report  (fives  the  present  research  status  in  the  following 
areas  of  study:  (1)  Higher  mode  surface  waves.  (The  propagation  of 
these  waves  over  Eurasia  have  been  analyzed  and  their  energy  char- 
acteristics  in  relation  to  earthquakes  have  been  examined):  (2)  Deco- 
well  and  surface  array  data.  p 

..  Tliree  appendices  which  are  book'ets  intended  for  publication  are 
attached.  They  are:  (I)  Radar  and  Seismic  Signal  Detection  by  Knders 
A.  Robinson  (2)  The  Isotropic  Model  of  Microseisms  by  ,|ohn  F 

l’1ch,t  n?i!i  3  S°,T  N0W  Ucsults  in  yPec,r;'l  Estimation  by  B.  .lansson. 
Earn  booklet  contains  an  abstract  written  by  t he  author. 


BATH  M..  Rhcolo^ic_Properties  of  HmSolidEartl,,  First  Semiannual  Tech. 

SSf  &S:';sNo- AK  ®  »•  *■«••  . . . 

This  repo rt  covers  the  period  May  1  to  June  30.  1962.  The  inves- 
igatton  is  being  carried  out  in  three  different  directions:  1)  collection 
of  matcnals  for  strain  release  studies  of  the  cireuni-Pacific  seismic 

st°.  Hin  ‘7ur""1,al110"  °f  ,hc  IMc,'a,ure  ">  P'cparation  for  laboratory 
studies  of  the  behavior  of  scale  models  under  stress;  and  3)  collection 
of  .11  tides  preparatory  to  the  development  of  a  method  to  measure 
s  rcss  variations  in  the  crust  caused  by  earth  tides  and  other  related 
phenomena.  1,11  H 


t  V'* J~?°  y  C  '  the  Solid  Earth,  Third  Semiannual 

:  January  1  -  June  WTM3;  Ropt7~No.  16,  Contract  AF 
6 1(0, 2)-., 88.  Scismohigical  Inst..  Univ.  Uppsala.  Uppsala,  Sweden 
I960. 

1.ei,orl  lo,,,lnu‘‘s  ,I|C  strain  release  studies  of  the  circum- 
1  acific  Seismic  Belt  and  the  laboratory  studies  of  the  stress  distri¬ 
bution  in  models  of  geological  bodies.  Strain  release  studies  were 
made  of  the  1960  Chilean  earthquake  sequence  and  t he  1958  Alaskan 
earthquake.  The  two  patterns  had  these  things  in  common:  the  mi¬ 
gration  velocities  increased  toward  the  start  of  the  sequence  and 
were  directed  away  from  the  region  with  highest  stress  concentra- 

lon.  A  paper  is  attached  on  "Strain  Release  in  Relation  to  Focal 
Depth. 


BATIl,  M  Rheologic  Properties  of  (lie  Solid  Earth,  Fourth  Semiannual 
Tech.  Re, d.;  Conte.  No.  AF  S  1(0521-588, "Sel s, Inst.,  I  niv.  of  Uppsala 
Uppsala,  Sweden,  1964. 


This  report  includes  descriptions  of  research  done  in  the  fol¬ 
lowing  areas:  1)  strain  release  studies  (for  the  western  part  of 
North  America  and  for  non-Alpide  Asia);  2)  laboratory  studies  of 
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scale  models  under  stress;  and  3)  development  of  a  mciliod  Jo  mea¬ 
sure  stress  variations  in  the  crust.  S.  J.  Duda's  visit  to  the  USA 
for  study  and  research  Is  reported.  A  short  bibliography  is  included. 
The  Appendix  contains  two  complete  manuscripts  prepared  by  Duda 
and  Barth.  They  are:  "Earthquake  Volume,  Fault  Plane  Area, 
Seismic  Energy,  Strain,  Deformation  and  Related  Quantities;"  and 
"The  Stress  Field  Around  a  Fault  According  to  a  Photoelastic  Model 
Experiment.” 


o 

BATH,  M.,  Rheologic  Properties  of  the  Solid  Earth,  Fifth  Semiannual 

Tech.  Rept.,  Contr.  No.  AF  6l(052)-588,  Seis.  Inst.,  Univ.  of  Uppsala, 
Uppsala,  Sweden,  19G4. 

Described  are  Investigations  and  results  concerning:  1)  secular 
strain  energy  release  in  the  time  interval  from  1897-1963  in  different 
parts  of  the  world;  2)  strain  energy  release  in  the  Prince  William 
Sound  Aftershocks  from  March  28,  1964,  and  the  Kurile  Islands 
Aftershocks  from  October  13,  1963;  3)  local  seismic  activity  in  Ari¬ 
zona,  as  recorded  at  the  Tonto  Forest  Seis.  Observ.  in  Payson,  Ari¬ 
zona;  and  4)  the  meetings  and  observatories  visited  by  Scwcryn  ,1. 
Duda  during  his  stay  in  the  United  States.  It  was  concluded  that  the 
strain  energy  release  In  different  depth  ranges  does  not  occur  inde- 
l»ndently;  and  an  increase  in  one  depth  range  is  iccom paniecl  by  a 
decrease  in  the  intensity  in  the  adjacent  depth  range. 


BATH,  M.,  Rheologic  Properties  ot'  the  Solid  Earth,  Sixth  Semi-Annual 

Tech.  Kept.,  1  duly  -  3l  Dec.  1964,  Rept.  No.  37,  Contract  AF  61(052)- 
588,  AF  49(638  J-1337,  Seismological  Inst.,  Univ.  of  Uppsala,  Uppsala, 
Sweden.  1965. 

This  semi-annual  technical  report  discusses  the  purpose  of  the 
contract  and  the  present  research  status  of  the  program. 

Results  of  the  following  ave  discussed:  Regional  seismicity  and 
seismic  wave  propagation  from  records  at  the  Tonto  Forest  Seismo¬ 
logical  Observatory,  Secular  Strain  Energy  release  in  the  Circum- 
Pacific  belt,  and  travels  and  institutes  visited. 


BATH,  M.,  S.  ,1.  DUDA,  Rheologic  Properties  of  t lie  Solid _Earth,  Final  Rept., 
Rept.  No.  AFCRL  65-565,  Contract  AF  61(052)598,  Univ.  of  Uppsala, 
Seis.  Inst.,  Uppsala,  Sweden,  1965. 

This  report  lists  the  personnel,  the  development,  conclusions  of 
three  year's  research  of  the  rheologic  properties  of  the  solid  earth. 
References,  publications  and  a  statement  of  finance  under  the  contract 
are  also  included.  An  Appendix  is  titled  "Secular  Seismic  Energy 
Release  in  the  Circum- Pacific  Belt."  It  is  based  on  data  for  the 
largest  earthquakes  (magnitude  7  or  above)  in  the  interval  1897-1964. 
Strain  energy  release  and  numbers  of  earthquakes  are  studied  both 
in  relation  to  time  and  space  distribution.  TVo  pronounced  concen¬ 
trations  of  strain  energy  release  in  the  circum-Pacific  belt  are  dis¬ 
cussed.  There  is  a  general  decrease  in  seismic  activity  in  the  period 
investigated. 
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BATH,  M.,  Seismic  Body  Wavi-s  and  Surface  Waves,  Annual  Summ.  Rent. 

*Ja"uary  '  31  Dec  ember  1966,  Rept.  No.  46,  Contract  Af  61 
(052J-702,  University  of  Uppsala,  Uppsala,  Sweden,  1967. 

Most  of  the  contract  time  has  so  far  been  spent  on  an  investiga¬ 
tion  of  the  earthquake  sequence  which  started  February  4  1965  in 
he  a  -utian  Islands  region.  The  initial  object  of  this  work  was ’to 
investigate  \vhether  stress  relaxation  in  the  aftershock  region  causes 
observable  changes  in  the  spectral  composition  of  P  waves  from 
aftershocks.  In  a  search  for  possible  regularities,  a  detailed  analysis 
of  different  properties  of  the  sequence  was  undertaken. 
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rT^-  --  Pi  y  WaV.!S  and  Surface  Waves-  Annual  Si  ,m.  Rept 

AF6l’f052T7n^  Ti  n  ’  Rept'  N0‘  59  AFCRL  68-0374,  Contract 

AF  61(052)-702,  Umv.  of  Uppsaia,  Seis.  Inst.,  Uppsala,  Sweden,  1968 


This  report 
AF  61(052)-702. 
summarizes  the 
contract. 


is  an  annual  summary  report  of  work  done  on  contract 
Chapters  1  and  2  are  contained  in  this  report  and 
work  done  previously  and  the  present  status  of  the 
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number  of  items,  such  as  particle  motion,  spectral  analysis,  focal  ‘ 
mechanism  phase  correlation,  depth  phases,  core  phases,  channel 
waves  in  relation  to  higher  mode  waves,  magnitude,  signal  and  noise. 

o 

nAThl|Mi’nrrr11TTlDOdy  WaVCS.and  Surfacc  Wavps  Final  Sci.  Rept.,  1 
•7T^y  1963  to  31  December  1968,  Rept.  No.  75,  Contract  AF  61(052)- 
”02,  Uppsala  Univ.,  Uppsala,  Sweden,  1969 

r„  ™e  ‘  ‘-Port  gives  a  review  of  the  activities  at  the  Seismological 

Tulv  i>!n  a’  KndC^°Dn,raCt  AF  61(052)-702  in  the  interval  from 

July  1963  to  December  1968.  The  report  is  divided  into  the  following 

sections:  (1)  Personnel;  (2)  Development  of  the  contract  project-  a 
Higher-mode  surface  waves;  b.  Deep-well  and  surface-arrav  data-  ' 
c.  Funfiamental-mocie  surface  waves:  d.  Body  waves;  (3)  Reports  pro¬ 
duced;  and  (4)  Financial  review.  1 
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BATH,  M.,SeismjcjuifaccWayes  of  Higher  Modes,  First  Semiannual 
Tcch  Summ.  Rept.,  Rept.  No.^TContracl  AF  ST(052T-W;_Seif^T5log- 
icai  Inst.,  Umv.  of  Uppsala,  Uppsala,  Sweden,  1964. 

Included  in  this  report  are:  1)  a  description  of  a  higher  mode 
surface  waves  study;  and  2)  a  discussion  of  plans  for  future  work  on 
the  higher  inodes.  Attempts  will  he  made  to  plot  the  dynamic  disper- 
sion  for  records  with  long  trains  of  higher  modes,  to  determine  crus- 
tai  structui  e  by  fitting  theoretical  higher  mode  dispersion  curves  to 
examine  the  propagation  of  higher  modes  over  Eurasia  with  records 
rom  various  European  and  Asian  countries,  to  obtain  phrase  velocities 
by  correlating  crests  between  tripartite  stations  with  similar  instru- 
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merits,  to  discover  whether  Sa  can  be  fitted  into  the  higher  mode 
dispersion  curves,  and  to  study  factors  which  contribute  to  the  pres 
ence  of  higher  modes  on  records.  An  abstract  of  Crampin’s  Higher 
Modes  of  Seismic  Surface  Waves  -  Preliminary  Observations. 


o 

BATH,  M.  and  S.  J.  DUDA,  Earthquake  Volume.  Fault  Plane  Area,  Seismic 

Strain,  Deformation  and  Related  Quant ities,  Contr.  NoTTF - 

61(052)-588,  Seis.  Inst.,  Univ.  of  Uppsala,  Uppsala,  Sweden,  1964. 

Benioff  initiated  strain  release  studies  around  1950.  Since  that 
time  the  same  method  as  originally  giv  m  by  Benioff  (1951),  has  been 
used  by  all  who  have  worked  in  this  field,  including  the  authors  of 
this  article.  In  the  original  method,  strain  is  proportional  to  the 
square  root  of  the  released  seismic  energy.  The  volume  of  every 
aftershock  was  considered  constant  and  equal  to  the  total  volume  of 
the  aftershock  zone.  The  fraction  of  elastic  energy  converted  into 
seismic  energy  was  also  assumed  constant.  Moreover,  an  older 
energy  magnitude  formula  has  been  used  for  consistency  reasons, 
although  newer  and  better  formulas  have  been  developed  in  the  mean¬ 
time.  In  this  paper,  an  effort  to  improve  Benioff’s  method  is  de¬ 
scribed,  especially  in  the  directions  mentioned. 


BEABOUT,  E.  G.,  H.  K.  HARRIS,  F.  R.  HOWARD,  and  B.  F.  KIMLER,  et. 
al->  Ocean- Bottom  Seismograph  Production  and  Gulf  or  Mexico  Data 
Analysis,  Final  Rept.,  Contract  VTVS?01,  f3!)667-68C-02~42  Texas 
Inst.,  Inc.,  Dallas,  Texas,  1968 

Six  additional  Ocean-Bottom  Seismographs,  similar  in  design 
and  functionally  interchangeable  with  existing  units,  were  produced. 
Results  of  testing  the  new  units  showed  that  system  performance  is 
not  measurably  affected  by  the  unit  modifications  and  that  the  replace¬ 
ment  Hall-Sears  seismometer  package  is  operationally  similar  to 
the  EV-17  but  is  more  dependable. 


BECKER,  II.,  Determination  of  the  Seismic  Radiation  Field  from  a  Model 
Fault  in  the  Near  Source  Region  by  Means  of  Dynamic  PhotoelastIc~~ 
Studies,  Semiannual  Rept.,  ARA-263-9.  Contract  Af  1fl(fi2fti.aflit> 
Allied  Res.  Assoc.,  Inc.,  Concord,  Mass.,  1964. 

Described  is  a  project  for  the  development  of  a  shear  fracture  tn 
a  rectangular  plane  as  the  result  of  essentially  pure  shear  ioading, 
the  development  of  a  mechanism  whereby  shear  fracture  can  be  pro¬ 
duced  under  controlled  conditions,  the  development  of  a  loading  device 
to  induce  shear  fracture  in  a  uniform  shear  field,  and  a  process  for 
recording  stress  wave  patterns  as  a  result  of  the  fracture.  Prelim¬ 
inary  resuits  demonstrate  the  soundness  of  the  principle  employing 
the  recohered  crack  as  a  means  of  generating  radiation  patterns  from 
shear  fracture. 


BELL  TELEPHONE  LAB.  (STAFF),  An  Investigation  of  Auditory  Di scrim 
ination  Techniques  as  Applied  to  Project  VELA  UNIFORM,  Contract- 
ARPA  Order  No.  192-64,  Bell  Telephone  Lab.,  New  York  City,  N.  Y. 
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This  report  describes  experiments  performed  and  experimental 
data  obtained  to  permit  a  critical  evaluation  of  auditory  discrimination 
between  earthquakes  and  underground  nuclear  explosions. 

Since  the  listening  experiments  in  this  report  used  an  experi¬ 
mental  method  different  from  that  employed  by  Speeth  and  Franti, 
the  first  section  gives  a  description  and  rationale  of  the  technique 
used  here.  Then,  results  of  the  two  major  listening  experiments  are 
given,  follov. ed  by  the  results  of  the  physical  measurement  program 
and  their  relation  to  the  results  of  the  second  of  the  two  listening 
experiments.  Finally,  conclusions  concerning  the  utility  of  auditory 
discrimination  for  detection,  as  well  as  recommendations  are  given. 

BELOUSOV,  V.  V.,  "On  the  Value  of  Deep  Seismic  Sounding  in  the  Solution 
of  Theoretical  and  Practical  Questions  of  Geology."  USSR  Acad,  of  Sci., 
Inst,  of  Gcophys.,  Address  Unknown.  Undated- Received  1966.  (Trans¬ 
lated  from  Russian).  Contract  DA  49-083  OSA-3137. 

The  author  points  out  that  knowledge  of  the  regularities  of  the 
development  of  tectonic  and  magmatic  processes  is  absolutely  neces¬ 
sary  not  only  for  theoretical  purposes,  but  also  for  the  solution  of 
practical  problems;  for  the  prediction  of  the  composition  and  structure 
of  a  given  section  of  the  earth's  crust  (for  the  prediction  of  the  dis¬ 
tribution  of  minerals)  or  for  the  prediction  of  seismicity.  It  is  for 
this  reason  that  the  author  recommends  seismic  sounding  to  a  depth 
of  about  1000  km. 


HENIOFF,  11.,  Earthquake  Source  Mechanisms.  Contract  No.  AF-AFOSR- 
355-62,  Calif,  hist,  of  Tech.,  Berkeley,  Calif.,  1964. 

The  elastic  rebound  theory  of  Reid  provides  a  satisfactory  mechan¬ 
ism  for  the  immediate  source  mechanism  of  shallow  and  probably 
intermediate  depth  earthquakes.  Deep  earthquakes  appear  to  involve 
volume  collapse  either  with  or  without  associated  faulting  effects.  Our 
knowledge  of  the  origin  of  secular  strains  which  provide  the  elastic 
rebound  energy  is  in  an  unsatisfactory  state.  Strike-slip  and  dip-slip 
faults  very  likely  involve  different  strain  generating  mechanisms.  No 
mechanism  proixised  to  date  for  generating  either  strike-slip  or  dip- 
slip  strains  has  achieved  general  acceptance. 


BENIOFF.  II.,  Study  of  Free  and  Forced  Oscillations  of  the  Earth  -  Final 
Progress  Report,  Grant  AF- AFOSR-62-355,  Calif.  Inst,  of  Tech., 
Pasadena,  Calif.,  1964, 

This  report  is  primarily  concerned  with  descriptions  of  altera¬ 
tions,  additions,  and  modifications  to  the  physical  plant  of  Caltech's 
seismological  Laboratory.  Construction  of  the  tunnel  at  the  Lake 
Isabella  Station  is  described;  under  the  heading  "Electronics”  are 
described  the  in  tallation  and  evaluation  of  servo  systems,  special 
recording  thermographs,  an  interferometer  system,  two  independent 
centering  techniques,  a  sensitive  barometric  pressure  transducer, 
four  Leeds  and  Northrup  analog  chart  recorders,  and  an  AC  inverter. 
Additional  experiments  are  being  run  on  a  rotational  seismometer  to 
differentiate  between  the  rotational  and  compression.nl  components  of 
seismic  waves,  and  a  long-period  liquid  mercury  pendulum  seismom¬ 
eter. 
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BENIOFF,  H„  and  S.  W  SMITH,  Study  of  Free  and  Forced  Oscillations  of 
the  Earth,  Contract  AF  49(63"5T-"T299,  California  Inst,  of  Technology 
Pasadena,  California  ’ 

The  major  experimental  programs  supported  by  this  contract 
have  been  described  in  the  Final  Progress  Report,  AFOSR  Grant  No. 
62-355  for  1  July  -  30  September  1963.  Those  projects  that  were 
underway  but  not  yet  completed  at  that  time  will  be  reviewed  here: 

(1)  Rotational  Seismometer;  (2)  Mercury  Pendulum;  (3)  Strain  Seis¬ 
mograph;  and  (4)  Data  Analysis. 


BEN-MENAHEM,  A.,  Deformation  of  a  Non-Gravitating  Elastic  Sphere  bv 
a  Finite  Internal  Dislocation,  Rept.  No.  292-63.  Coni  met  af  JqftVtinr 
1337,  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.,  1965. 

An  explicit  tractable  representation  is  obtained  for  the  deforma¬ 
tion  of  a  non-gravitating  stratified  elastic  sphere  by  a  shear  disloca¬ 
tion  of  arbitrary  orientation  and  depth.  The  Papkovich  solution  of  the 
elastostatic  equilibrium  equation  is  expanded  into  series  of  vector 
spherical  harmonics  and  the  Haskell-Gilbert  matrix  method  is  shown 
to  be  applicable.  A  close  form  solution  is  obtained  for  the  test  case 
of  a  homogeneous  sphere.  This  solution  can  be  derived  alternatively 
from  the  dynamic  analogue  at  the  limit  of  zero  frequency. 

A  Green  function  is  obtained  from  which  the  solution  for  finite 
dipolar  sources  Is  derived.  Properties  of  the  displacement  field  are 
discussed. 


I3EN-MENAHEM,  A.,  Source  Studies  from  Isolated  Seismic  Signals  Rent 
No.  7885-1-X,  Contract  AF  4y(638)-133V  -  DA  49-083  OSA  3137, 
SD-78,  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.,  1967. 

The  author  outlines  the  historical  development  of  source  mecha¬ 
nism  determinations  and  demonstrates  the  present  state  of  the  art  by 
a  few  examples  which  show  clearly  the  success,  as  well  as  the  limi¬ 
tations,  of  existing  methods.  Some  new  data  are  presented. 


I3EN-MENAHEM,  A.,  Summation  of  Certain  Legendre  Series  and  Related 
Difference  Equations,  Contract  AF  49(6387: 1337,  Calif.  Inst  of  TecY 
Pasadena,  Calif,,  1965. 

This  paper  gives  a  summation  method  for  Legendre  series. 

This  is  achieved  by  transforming  the  sum  into  an  integral  which  in 
turn  leads  to  a  set  of  difference  equations.  A  general  solution  of 
these  equations  is  obtained  in  terms  of  finite  series  of  certain 
Legendre  functions. 

The  summation  method  given  here  can  be  used  for  other  series 
with  similar  structure. 


HEN- MEN  AH  EM,  A.,  S.  W.  SMITH,  and  T.  TENG,  A  Procedure  for  Source 
Studies  from  Spectrums  of  Long- Period  Seismic  Body  Waves.  Contract 
AF  49(6381-1337.  California  Institute  of  Technology.  Pasadena,  Calif., 
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The  well-known  first  motion  method  of  Nakano  and  Byerly  is 
extended,  generalized  and  combined  with  recent  new  ideas  in  body 
wave  theory  in  order  to  set  up  a  routine  procedure  for  extracting 
source  parameters  from  spectral  analysis  of  isolated  P  and  S  pulses 
recorded  at  a  net  of  standardized  stations  around  a  non-shallow  source. 
The  method  consists  of  compensating  the  observed  spectrums  for 
instrumental  and  propagat ional  effects.  A  combined  study  of  the  re¬ 
sulting  radiation  patterns,  initial  phases,  and  the  initial  amplitudes 
will  render  information  regarding  the  spatial  and  temporal  nature 
of  deep  and  intermediate  earthquake  sources  as  seen  througli  the 
spectral  window  of  10-100  sec.  Described  is  when  shorter  periods 
can  be  used  for  source  studies. 


'  ESIAC  16,662  VU 


DENNO,  S.  A.,  R.  D.  BAUER,  Evaluation  of  the  CPO  Multichannel  Filter 
Processor  CPO,  No.  4,  Project  VT/6704,  Contract  Af  33(657)- 14648 
Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

In  the  evaluation  of  the  system  as  a  detection  device,  results  showed 
a  55-|.evcent  increase  in  the  number  of  reported  events  from  July  to 
September  1966.  Other  analysis  for  February  and  March  1967  showed 
that  CPO  recorded  most  events  of  magnitude  >  4.3;  but  at  lower  magni¬ 
tudes,  CPO  was  able  to  detect  small  events  from  the  southern  hemis¬ 
phere  while  missing  most  large  events  from  the  northern  hemisphere. 
Results  comparing  the  number  of  reported  events  in  1967  using  pro¬ 
cessor  and  primary  data  showed  that  the  analysts  compiling  the  pri¬ 
mary  data  list  had  gained  the  ability  to  recognize  small  signals  and 
groups  of  waves  as  true  seismic  events  from  their  previous  MCF- 
analysis  work.  Perceptibility  curves  computed  for  the  February  and 
Mai  cli  1967  data  showed  analysts  able  to  recognize  events  as  much  as 
0.5  magnitude  lower  than  before  the  processor  was  installed. 
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BENTLEY- LLEWELLYN,  N.  J.,  Study  of  a  Three-Dimensional  Seismic 
Detection  System,  Final  Rept.,  Contract  AF  49(638)- 1084. “Century 
Geophysical  Corp.,  Tulsa,  Oklahoma,  1963. 

In  this  study,  the  feasibility  of  instrumenting  a  three-dimensional 
array  for  long  term  operation  has  been  demonstrated  effectively  for 
the  first  time.  The  ability  to  beam  a  subsurface  three-dimensional 
array  in  a  unidirectional  manner,  and  its  signal-to-noise  improve¬ 
ment  potential,  indicate  that  arrays  of  this  type  have  merit.  This 
is  particularly  true  when  selsmological  observatories  need  to  be 
located  in  areas  in  which  the  high  surface  noise  level  restricts  de¬ 
tection  and  identification  capability  of  surface  arrays. 


VESIAC  13,400  VU 


BERCKHEMER,  Dr.  H.,  Investigation  of  the  Dynamical  Process  in  Shal- 
low  and  Deep  Earthquake  Foci  by  Analyzing  (lie  Pulse  Shane  of  Bodv 
Waves,  Annual  Rept.  No.  1,  AF  61(l)b2)-801,  lnstitut  Ufr.  Mctc~o'imTogic 
Und  Geophysik,  Frankfurt  Am  Main,  Germany,  1965. 

A  microfilm  library  of  WWSSN  seismograms  lias  been  estab¬ 
lished  at  Frankfurt,  Equipment  to  convert  seismogram  traces  into 
electric  analogue  values  has  been  designed  and  built.  Model  calcula¬ 
tions  of  body  wave  pulses  trom  extending  earthquake  foci  serve  as  an 
aid  for  the  interpretation  of  seismograms. 
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BERCK1IEMER.  II.,  Investigation  of  the  Dynamical  Process^  tn  Shallow 
and  Deco  Earthquake- Foe  I  hy  Analyzing  the  Pulse  Shape  of  llody 
Waves,  Annual  Report  No.  2  for  i  .tune  lioi  to  3T  May  1966,  C°n‘ 
tract "AF  6 1(052 )-801 ,  Inst,  fur  Meteorologic  und  Geophyslk,  Frankfurt 


Mnin  nnrmnnu  1966. 


An  analog-to-digital  converter  has  been  hullt  for  use  on  USC&GS 
seismograms  on  microfilm.  Certain  seismic  events  have  been 
selected  for  the  Investigation  of  focal  processes 


BERCKHEMER,  II. ,  Seismic  Anomalies  and  C rust 

Contract  SD-78,  Univ.  of  Mlcb.,  I.  S.  T.,  Ann  Arixn .  Midi.,  UGG, 


This  paper  summarizes  recent  studies  on  seismic  anomalies  by 
a  number  of  Investigators,  primarily  from  West  Germany. 


BERCKHEMER,  H.,  and  B.  AKASC1IK,  Seismic  Ground  Noise  and  ind 
at  the  Scismolodcal  Observatory  Gracfenberg7 Special  Scientific 
Rcpt.  No.  1,  Contract  AF  Gl(052)-8GlTT!eO|iliy.s.  hist..  Tech.  Univ.. 
Karlsruhe,  Germany,  1966. 

Seismic  ground  noise  and  its  relation  to  local  wind  conditions 
have  been  studied  at  the  LRSM  seismograph  station  at  Crucfcnberg, 
Germany.  Results  have  heen  reached  on  the  following:  (I)  the  com¬ 
position  of  llie  noise  level  of  long-period  horizontal  ground  move¬ 
ment ;  (2)  the  fact  that  the  orbits  of  the  short -period  ground  move- 
meat  show  similarity  to  surface  waves  of  different  types;  (3)  lie  fad 
the  frequency  analysis  of  records  from  long-period  horizontal  seis¬ 
mograms  has  a  maximum  in  spectral  amplitude  between  40  and  <0 
sec1  (4)  the  fact  that  the  spectral  amplitude  of  the  wind  pressure 
fluctuations  increases  linearly  with  the  period  between  0  1  and  2.0 
sec  In  two  appendices,  an  anemometer  and  a  ’  search  clri  ult  for 
frequency  analysis  with  an  electric  analog  computer  arc  described. 


m.'nriniVMFn  If  and  K.  II.  JACOB.  Investigation  of  the  Dynamical  Pro- 

"  L;,.„u’kc  FOCI  l„  Wg 

Pinal  Set.  RcpU  TJunc  1964  to  ^December  i%7.  Contract  AV  G1I0V.2I- 
801,  Inst,  of  Meteor.  &  Geophvs.,  Univ.  of  Frankfurt,  Frankfurt,  Ger¬ 
many,  1968 

The  shape  of  recorded  tclescismic  P-wavc  pulses  is  used  to  de¬ 
scribe  earthquakes  tn  terms  of  propagating  dislocations.  The  dis- 
iurbing  influences  of  seismograph  system  and  wave  propagation  through 
the  earth's  mantle  and  crust  on  the  pulses  are  taken  into  aevoun  .is 
as  far  as  posslhlc  or  necessary.  Model  computations  of  synthetic 
body-wave  pulses  radiated  from  various  types  of  propagating  sou  ices 
serve  as  a  mean  to  Interpret  observed  pulses.  The  analysis  Is  cat  lied 
out  to  some  extent  In  the  time  domain  and  partially  in  the  frequency 
domain. 

BERCKHEMER.  II. ,  and  K.  H,  JACOB.  S^^icSelsMiilc, Pulses! irmn 

Propagating  Faults,  Scientific  Report  No.  Y.  <  outran  AF  GT(0,>21-cOI . 
Johann  WiTTfg.ing  Goethe  Unlvcrsltat,  Frankfurt  am  Main,  Germany. 
1965. 
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A  simple  numerical  method  Is  present c‘d  to  calculate  the  displace¬ 
ment  pulses  of  body  waves  radiated  from  extending  fault  planes  In  a 
homogeneous  medium.  Seismic  pulses  for  extending  sources  are  ob¬ 
tained  as  a  superposition  of  the  displacements  from  delayed  point 
sources.  The  variability  of  the  focus  model  Includes:  Ihe  final  focus 
shape,  final  focus  size,  geometry  of  fracture  propagation,  fracture 
velocity  and  Its  variation  with  focus  expansion  and  Ihe  lype  of  force 
system.  Certain  statistical  properties  of  the  focal  models  are  dis¬ 
cussed,  Also,  a  computer  is  described  which  serves  for  the  numeri¬ 
cal  calculations  of  the  displacement  pulses  radiated  in  different  direc¬ 
tions  as  well  as  for  further  treatments  such  as  spectral  analysis, 
convolution  wllli  seismograph  response,  calculation  of  seismic  energy 
density.  Hesults  are  plotted  for  various  focus  models. 


DKRCKIIKMKK.  II,,  and  N.  .1,  OI.1VKH,  "lulerpreial ion  of  Seismic  Arrivals 
with  Parallel  Travel  rime  Curves, "  Ztschr.  f.  C.eophys,,  Vol,  21.  pp. 
152- IG4.  1055,  (Translated  from  German),  Contract  SD-7H. 

flv  means  of  a  model  experiment,  an  attempt  is  made  to  explain 
Ihe  nature  of  the  so-called  parallel  arrivals  observed  in  seismic  re¬ 
fraction  studies,  particularly  by  II.  Reich.  The  observed  “parallel" 
arrivals  are  attributed  to  critical,  or  near  crilical  reflections  within 
the  upper  layer.  The  surprisingly  large  amplitudes  of  these  waves 
in  comparison  with  those  of  the  direct  P-wave  are  explained  when  it 
Is  realized  that  the  observed  surface  mo'ion  of  the  direct  P-wave  is, 
indeed,  a  second  order  effect  also,  The  process  may  take  place  in 
each  layer  of  a  mult  Havered  medium,  including  cases  where  the  under¬ 
lying  layer  is  of  slower  velocity,  providing  only  that  sufficient  dis¬ 
continuity  m  velocitv  and  density  exists. 


HKHI-.ZIN.  K,  M,,  and  V.  A,  Kl  /.IVANOV.  “Nomograms  for  the  Determination 
of  Corrections  for  Amplitude.  Temperature  and  Depth  o|  Submersion,  for 
the  Correction  tor  the  lotvos  Klfeet  and  of  the  Coefficient  of  Co-Oscilla¬ 
tion  In  Pendulum  Oliservat ions  at  Sea.”  Trudy  Inst.^Fiziki  Zenill,  Aknd, 
Nauk  SSSR,  No,  8.  pp,  72-70.  t059.  (Translated  f.om  Russian),  tout  raft 
DA'iO'-OA:i  OSA-3137, 

Several  nomograms  are  proposixl  which  facilitate  the  prooess'ng 
of  marine  pcndidimi  oliservations. 


MKRG,  K,,  Crustal  Deformation,  Release,  Kailure  and  Tilts  in  Alaska, 
Tech,  Repl,.  Contract  I- -I 0- 7 OC -0031 .  1‘iiiv,  of  Alaska.  College. 
Alaska,  1070 

This  technical  report  summarizes  work  done  for  the  period  under 
Hie  following  headings  Telemetry  Network.  Seismicity,  Crustal 
Structure,  and  Kailure  in  an  Knrlhquakc  /one. 

MKRG.  K..  Crustal  Deformation.  Release,  failure  and  Tilts  in  Uaska, 
Tech.  Ropt,,  Contract  K44620770c-00;11,  f'niv.  of  Alaska.  CoTle'gc. 
Alaska,  1970 

Tins  paper  reports  on  the  telemetry  network  operations  being 
maintained  in  Alaska  and  on  the  ‘•eisinioitv  studies  being  done  wllh 
the  data  from  the  network. 
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BERG,  E.,  Deformation  Release  and  Failure  in  an  Earthquake  Zone  Con- 
tract  AF-AFOSR-701-66,  Univ.  of  Alaska,  College,  Alaska,  1966. 

Deformation  release  in  an  earthquake  zone  is  interpreted  as  the 
non-elastic  part  of  the  stress-strain  curve  leading  ultimately  to  duc¬ 
tile  failure.  A  similarity  to  the  fracture  propagation  in  aluminum  is 
pointed  out.  The  time  interval  found  to  accomplish  the  non-elastic 
part  of  the  stress-strain  curve  in  an  earthquake  zone  is  of  the  order 
of  1  year  for  a  large  shock  and  similar  to  those  found  by  tilt  record¬ 
ings  in  other  areas.  Two  examples  for  the  Aleutian  Arc  and  Alaska 
are  presented. 


BERG,  E., ^Fundamental  and  Applied  Research  in  Seismology  in  Alaska, 
Final  Rept.,  Contract  AF-AFOSR-701-64,  Univ.  cTAlaska,  College 
Alaska,  1966.  b  ’ 

Two  permanent  and  one  semi-permanent  seismic  stations  have 
been  established.  An  earthquake  catalog,  which  makes  use  of  all 
available  sources  has  been  compiled,  including  earthquakes  up  to 
Summer  1965.  Energy  release  of  the  Aleutian  Chain,  Alaska,  and  the 
Southeast  has  been  studied  and  mapped.  Also  included  is  a  discussion 
of  the  fault  plane  solutions  of  the  earthquake  of  March  1964. 


BERG,  E.,  Tectonic  Movements  and  Deformation  Release  in  Alaska,  Con- 
tract  AF-AFOSR-701-66,  University  of  Alaska,  College,  Alaska,  1967. 

In  this  report,  the  seismograph  network  that  was  established  by 
the  University  of  Alaska  is  described,  the  location  and  classification 
of  earthquakes  is  discussed,  and  the  specific  research  accomplishments 
to  date  are  outlined. 


BERG,  E.,  Tectonic  Mo”cment  and  Deformation  Release  in  Alaska,  Final 
Rept.,  1  January  1966  to  30  November  1967,  Contract  AF-AFOSIt 
701-66,  Univ.  of  Alaska,  Gcophys.  Inst.,  College,  Alaska,  1968 

This  report  covers  the  research  effort  of  the  seismology-vol¬ 
canology  section.  The  University's  Geophysical  Institute  has  estab¬ 
lished  the  large  telemetry  network,  and  accurate  epicenter  location 
of  even  small  shocks  is  now  routine  work.  Crustal  structure  deter¬ 
mination  in  the  Tanana  Basin  were  attempted.  The  Fairbanks  earth¬ 
quakes  and  aftershocks  in  June  highlighted  the  necessity  for  further 
studies  and  yielded  interesting  outlooks  on  the  mechanics  of  pre¬ 
failure  stress. 


BERG,  E.,  Tectonic  Movement  Deformation  Release  and  Crustal  Structure 

Studies  in  Alaska,  Annual  Rept..  Contract  F4462()-flflr-Mrtfi  u7, fv~ - 

of  Alaska,  Geophys.  Inst.,  College.  Alaska.  1968 

This  report  covers  the  following  Tasks:  (A)  The  research  effort 
conducted  during  the  contract  period:  (B)  The  data  transmission  to 
the  IBM  Seismic  Array  Analysis  Center:  and  (C)  The  installation  of 
three  borehole  seismic  instrument  packages. 
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BERG,  E.,  Tectonic  Movement  Deformation  Release  and  Crustal  Structure 
Studies  in  Alaska,  Quarterly  Rept..  Contract  F44620-B8C-00fiA  Tiniv 
of  Alaska,  College,  Alaaka,  1969 

Operation  of  the  six  main  stations  has  continued.  Two  additional 
vertical  seismometers  have  been  operated  and  recorded.  These  two 
stations  form  a  tripartite  net  with  the  main  station  PJD.  Epicenters 
of  local  earthquakes  inside  the  network  have  been  determined  lor 
magnitudes  >2  and  mapped.  Work  has  continued  on  the  Gilmore- 
Pedro  Dome  link. 

Work  on  the  azimuthal  distribution  of  horizontal  tectonic  pressure 
axis  from  fault  plane  solutions  of  earthquakes  inside  the  network  has 
continued.  A  comparative  study  of  the  magnitude  determination  at 
individual  telemeter  stations  is  in  progress.  The  study  of  crustal 
velocities  in  central  Alaska  continues  as  well  as  the  micro-earthquake 
investigation  in  the  Fairbanks  June  21,  1967  earthquake  aftershocks. 


BERG,  E.,  Tectonic  Movement  Deformation  Release  and  Crustal  Structure 
Studies  in  Alaska,  Quarterly  Rept.,  Contract  F44620-68C-M66.  tiniv. 
oi  Alaska,  College,  Alaska,  1969 

During  the  report  period  the  large  aperture  telemeter  network 
in  Alaska  had  been  operated  with  the  six  main  stations  BIG,  SVW, 

TNN,  PJD,  BLR  and  SCM  (U.  S.  C.  &  G.  S.  Station  Code),  Two  addi¬ 
tional  vertical  seismometers  have  been  operated  and  recorded,  one 
southeast  of  Fairbanks  (telemeter  station)  and  the  other  at  the  Geo¬ 
physical  Institute.  These  two  stations  form  with  PJD  (north  of  Fair¬ 
banks)  a  tripartite  net  to  study  the  continued  seismic  activity  in  the 
Fairbanks  area. 

Teleseismic  P-wave  arrival  times  have  been  transmitted  to  the 
Coast  and  Geodetic  Survey  in  Washington,  D.  C.  Epicenters  of  local 
earthquakes  inside  the  network  have  been  determined  monthly  for 
magnitudes  >  2  and  mapped. 


BERG,  E.,  Tectonic  Movement,  Deformation  Release  and  Crustal  Structure 
Studies  in  Alaska,  Final  Rept.  1968  &  1969.  Contract  F44620-6ftC-flflAA 
Univ.  of  Alaska,  Geophys.  Inst.,  College,  Alaska,  1970 

The  seismic  telemeter  system  data  now  cover  a  total  of  three 
years  record  for  central  Alaska,  Monthly  epicenter  maps  for  the  con¬ 
tract  period  are  given.  The  tectonic  pressure  axis  have  been  deter¬ 
mined  using  earthquakes  occurring  in  the  network.  Three  borehole 
packages  of  the  USO  type  have  been  installed  in  Gilmore,  Paxson  and 
McKinley.  It  was  found  that  the  construction  of  the  long-period  part 
of  the  borehole  package  makes  the  LP-X  component  a  very  sensitive 
microbarograph,  covering  the  period  range  from  15  sec  to  DC.  Tilts 
associated  with  local  earthquakes  of  small  magnitude  at  short  dis¬ 
tances  are  discussed. 

Laboratory  results  on  brittle  rock  failure  seem  to  be  valid  for 
the  earth  crust.  If  foreshocks  occur  at  all,  the  "b"  slope  of  the  Gu¬ 
tenberg- Richter  Relation,  linking  the  log  of  the  number  to  the  magni¬ 
tude  of  the  earthquakes,  seem  to  indicate  high  average  stress  levels 
for  small  areas  and  prior  to  a  small  main  shock,  the  larger  areas 
associated  wUh  relatively  stronger  earthquakes  seem  to  be  associated 
with  lower  a  -age  stress  levels. 
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BERG,  E.,  Triggering  of  the  Alaskan  Earthquake  of  March  28,  1964  and 
Major  Aftershocks  by  Low  Ocean  Tide  Loads?  Af-AfQSR-701-64  ~ 
Univ.  of  Alaska,  College,  Alaska,  1965. 

This  study  indicates  that  the  March  28  Alaskan  earthquake  and 
aftershocks  of  mg  £  5.5  (except  for  the  first  day)  and  located  on  the 
continental  shelf  have  possibly  been  triggered  by  low  ocean  tide 
loads.  The  observation  is  consistent  with  the  principal  compressional 
stress  system  deduced  from  fault  plane  solutions,  the  stress  varia¬ 
tions  of  the  ocean  tidal  loading  being  high  enough  to  act  as  the  trig¬ 
gering  force. 


BERG,  E.,  L.  GEDNEY,  S.  KUBOTA,  and  K.  HANSON,  The  June  21  1967 

Earthquake  Series  at  Fairbanks,  Alaska:  AftershriFlH. options - 

Dgpths  and  Magnitudes,  Kept.  No.  UAG-R-193.  Contract  Af-Afosp. 
701-66,  Univ.  of  Alaska,  College,  Alaska,  1967. 

Recordings  of  about  50  aftershocks  have  been  used  to  determine 
the  extent  of  the  fracture  area  for  the  21  June  1967  earthquakes 
The  area  was  found  to  be  about  10  x  15  km  with  the  major  axis  roughly 
oriented  in  a  NW-SE  direction.  Hypocenter  depth  varies  from  6  to 
19  km,  with  most  of  the  shocks  being  confined  to  a  depth  of  10  to  13 
km.  It  was  found  that  the  Jeffreys- Bullen  velocities,  Vp  =  5.56  and 
vs  -  3-37  km/sec,  represent  a  close  approximation  of  the  velocities 
in  the  area.  Presented  also  are  the  telemeter  network  readings  from 
June  21,  1800  GMT,  to  July  14  which  include  the  aftershocks  of  mag¬ 
nitude  2.5  and  upward. 


BERG,  E.,  and  S.  KUBOTA,  LONGSHOT,  Seismic  Recordings  in  Central 
Alaska,  AF-AFOSR-701-&4,  university  of  Alaska,  College,  Alaska, 

Experiment  Longshot  was  recorded  by  six  stations  through 
Central  Alaska  and  the  recordings  are  presented.  A  total  of  six  sta¬ 
tions  have  been  operated  by  the  seismic  group:  McKinley,  Tanana, 
Brooks,  Black  Rapids,  Circle  Hot  Springs,  and  Paxom.  The  instru¬ 
mentation  at  these  stations  is  discussed,  as  well  as  station  times, 
coordinates  and  altitudes  of  each  station,  calibrations,  higher  filter 
settings,  arrival  times,  direction  of  first  motion  and  its  amplitude. 

In  all  stations,  the  signal-to-noise  ratio  has  been  high  enough  to  re¬ 
cord  the  relatively  weak  first  compressional  half  cycle  with  ampli¬ 
tudes  ranging  from  6  to  13  millicrons. 


BERG,  E.,  S.  KUBOTA,  and  J.  KIENLE,  Preliminary  Determination  of 
Crustal  Structure  in  the  Katniai  National  Monument.  Alaska.  Contract 
AK-AFUSR-701-64,  Univ.  of  Alaska,  College,  Alaska,  1966. 

Seismic  and  gravity  observations  were  carried  out  in  the  volcanic 
area  of  Katmai  in  the  summer  of  1965.  A  determination  of  hypocen- 
ters  has  been  attempted  using  S  and  P  arrivals  at  a  station  located  at 
Kodiak  and  two  stations  located  in  the  Monument.  However,  in  most 
cases,  deviations  of  travel  times  from  the  J-B  tables  were  rather 
large.  A  method  based  on  P-  and  S-wave  arrivals  yields  a  Poisson's 
ratio  of  0.3  for  the  upper  part  of  the  mantle  under  Katmai.  A  jrage 
depth  to  the  Moho  from  data  in  the  same  area  is  38  km  and  32  km 
under  Kodiak. 
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BERG  E.,  S.  LUKASIK,  I.  SIMON,  and  R.  FAYLOR,  et.  al.,  Summaries  of 
tapers  Presented  at  Project  VELA-UNIFORM  AFC  RL  'XfOSR  Coh- 
•raci^F^view.,  4-5  AprlTOS,  Rept.  No.  78M:33-T\-'^FHmDS~ 
45^083,  OSA-3137,  Univ.  of  Mich.,  WRL,  Inst,  of  Set.  &  Tech  Ann 
Arbor,  Michigan,  1969 


This  report  contains  summaries  or  complete  texts  of  30  papers 
presented  at  the  Project  VELA  UNIFORM  AFCRL  AFOSR  contractor 
review  conference  which  was  held  In  Arlington,  Virginia,  in  April 
1968.  The  Investigations  cover  the  range  of  seismology  from  seismic 
arrays,  through  signal  anomalies  and  travel  times,  to  source  mechanisms 
and  come  from  the  United  States.  France,  Africa,  Sweden,  and  Ger¬ 
many.  ’ 


VESIAC  20,184  VU 
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BERG,  E.,  and  R.  RASMUSSEN,  The  Effect^  of  Barometric  Pressure  Varia- 
tlon  on  the  'U.  S.  O."  Long-Period  Seismometer.  Tech.  Heni  ~rhi~ 
tract  F44G2  O-SffcTflOBff. Un i vf of  Alaska,  College 
Alaska,  1970  H  ’ 


The  particular  manner  of  mechanical  construction  of  the  Long- 
Period  U.  S.  O.  package  is  responsible  for  the  pressure  sensitivity 
of  the  LP-X  comixmcnt.  The  effect  seems  to  be  linear  with  pressure 
for  periods  larger  than  the  seismometer  period  and  short  compared 
to  the  feedback  signal  time  constant.  Under  the  particular  setting 
of  the  Gilmore  (GLM)  installation,  a  pressure  induced  displacement 
of  the  x  component  is  Ax  -  -13.8  mu  (without  feedback). 

Ap  it  bar 

Since  the  pressure  induced  displacements  are  considered  as  vrrv 
undesirable  noise  for  the  instrument  as  either  long  period  seismo¬ 
meter  or  as  tiltmeter  the  borehold  was  pressure  sealed  and  the  effect 
removed.  Records  are  presented  to  demonstrate  the  effect. 


VESIAC  16,660  VU 


BERG  E.,  N.  SPERLICII,  and  W.  FEETHAM,  Large  Aperture  Seismic 
Telemetering  System  for  Central  Alaska,  Contract  A F- AFO§R -TtY  1  - 
66-  Univ.  of  Alaska,  College.  Alaska,  1067. 

The  Geophysical  Institute  has  established  and  now  operates  a 
?.per,ure  sHsmic  telemeter  network  in  Alaska.  At  present  (May 
1967)  five  stations  are  operated  and  one  more  will  be  added  shortly 
The  system  is  described  in  its  technical  details,  including  the' 
remote  site  equipment  and  the  method  of  recording  at  the  Geophysical 
Institute.  • 


VESIAC  8759  VU 
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BERG,  J.  W.,  The  GNOME  Explosion  and  its  Bearing  on  Nuclear  Test 
nation,  Cmitr.  No.  SD-5U.  Inst.  Defense  AnaTyses7~WashT7~fT.  C., 

The  GNOME  nuclear  explosion  was  d,  tonated  in  salt  underground 
at  Carlsbad,  N.  M.  on  10  December  1962.  This  explosion  was  probably 
the  best  documented  explosion  in  history.  The  object  of  this  report 
is  to  a  ;sess  the  early  analyses  of  the  seismic  data  from  the  GNOME 
explosion  in  its  relation  to  nuclear  test  detection.  To  do  this  the 
report  is  divided  into  three  sections:  1)  Source  (The  GNOME  source 
in  salt  gave  essentially  the  same  signal  strength  as  the  RAINIER 
source  in  tuff  scaled  to  5  KT);  2)  Propagation  paths  and  recording 
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sites;  and  3)  Effects  on  the  Geneva  criteria.  No  major  breakthrough 
in  the  area  of  detection  methods  were  evident  for  the  GNOME  explo¬ 
sion  seismic  results. 


BERG,  J.  W.,  Theoretical  and  Field  Studies  of  Seismic  Waves.  Final  Re¬ 
search  Rept.,  1  April  1962  to  1  April  1964,  Contract  AF-AFOSR-62- 
376,  Oregon  State  Univ.,  Corvallis,  Oregon,  1965. 

The  goal  of  the  research  was  to  determine  a  method  for  evaluating 
the  size  of  a  seismic  source  using  amplitudes  and/or  energy  content 
of  the  seismic  waves  generated  by  the  source.  Each  distance  range 
(local,  near -regional,  regional,  and  teleseismic)  was  considered 
separately  to  divide  the  major  problem  into  several  smaller  ones 
During  the  report  period  only  the  initial  seismic  disturbance  was 
considered  for  this  work.  Eventually,  this  work  should  involve  other 
phases  as  well  as  the  initial  P  waves  that  were  considered.  Data  re¬ 
corded  from  Gnome,  Hardhat,  Haymaker,  and  Shoal  nuclear  explosions 
were  chosen  to  represent  the  seismic  sources  for  this  work 


BERG,  J.  W.  and  7.  LONG,  Character  of  Refracted  Arrivals,  AF- 

AFOSR-49(638)-1403,  Oregon  State  Univ.,  Corvallis,  Oregon,  1965. 

A  method  is  described  which  has  been  developed  to  distinguish  a 
refracted  wave  that  has  been  returned  to  the  surface  by  a  positive 
velocity  gradient  (direct  wave)  from  a  refracted  wave  that  is  bound 
to  an  interface  and  constantly  radiates  energy  to  the  surface  of  the 
lower  velocity  medium  (head  wave).  Based  on  the  theory  of  head 
waves  and  direct  waves,  this  method  utilizes  the  fact  that  the  head 
wave  is  proportional  to  the  integral  of  the  direct  wave.  Two  criteria 
are  given  for  discrimination  between  the  refracted  arrivals. 


BERIKASHVILI.  V.  SH.,  V.  N.  ZHARKOV,  and  T.  B.  YANOVSKAYA,  "On 
the  Velocity  Profile  of  the  Moon,"  Akad.  Nauk.,  SSSR  Izv  Fiziki 
Zemli.  No.  7,  pp.  9-21,  1965,  (TranslatcdTrom  Russian).  Contract 
DA-49-083  OSA-3137. 

The  question  of  the  distribution  of  the  velocities  of  P  and  S  waves 
in  the  depths  of  the  moon  is  examined.  Use  is  made  of  the  results  of 
laboratory  measurements  of  the  influence  of  pressure,  temperature 
and  composition  on  the  velocity  of  elastic  waves  in  rocks,  and  also 
data  on  the  distribution  of  P  and  S  W'aves  in  the  upper  layers  of  the 
earth.  It  appeared  that  the  moon  should  have  an  anomalously  broad 
layer  of  reduced  velocities.  The  reason  for  this  is  that  the  critical 
temperature  gradient  for  the  formation  of  a  slow-velocity  layer  is 
proportional  to  the  acceleration  of  gravity  and  on  the  moon  this  value 
is  one-sixth  as  large  as  on  earth.  Also,  a  disturbance  of  the  Wiechert 
conditions  below  the  lunar  surface  might  exist. 

BERZON,  I.  S.,  "Approximate  Methods  of  Quantitative  Analysis  of  Isochrone 
Charts  of  Reflected  Waves,"  Izv.,  Akad.  Nauk  SSSR.  Ser  Geofiz.,  No.  3, 
pp.  252-262,  1956,  (Translated  from  Russian),  Contract  DA  49-083 
OSA-3137. 

Approximate  methods  of  interpretation  of  isochrone  charts  of 
reflected  waves  for  non-planar  interfaces  with  small  angles  of  inclina¬ 
tion  are  explained. 
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BERZON,  I.  S.,  "On  the  Calculation  of  the  Horizontal  Velocity  Gradient 
in  Covered  Media  in  Interpreting  the  Travel-Time  Curves  of  Refracted 
^es;  Trudy  Geofiz.  Inst.,  Akad.  Nauk,  SSSR.  No.  35,  pp.  258-268, 
1956,  (Translated  from  Russian),  Contract  DA  49-083  OSA-3137. 

The  problem  of  errors  in  determining  the  angles  of  inclination  of 
refraction  boundaries  due  to  the  neglected  horizontal  velocity  gradient 
V  in  the  covered  medium  is  examined. 

The  author  presents  an  approximate  method  for  calculating  the 
horizontal  velocity  gradient  V  while  interpreting  the  travel-time  curves 
of  refracted  waves. 


BERZON,  I.  S.,  "Some  Questions  in  the  Interpretation  of  Time-Distance 
Curves  of  Reflected  Body  Waves,"  Trudy  Inst.  Fiziki  Zemli  Aknrt 

Methods  are  proposed  for  determining  the  velocities  of  transverse 
waves  on  time-distance  curves  of  reflected  body  waves  in  the  case  of 
single-layer  and  two-layor  covering  media.  With  the  proposed  methods 
it  is  possible  to  determine  the  type  of  recorded  body  waves  simultaneously 
Examples  are  given  for  the  analysis  of  the  types  of  body  waves  and 

^7  -of  the  ve,0Clt,es  according  to  experimental  time-distance 
curves  of  body  waves. 


BESPYALTOV,  B.  I.,  "Certain  Problems  Related  to  the  Theory  of  Multi- 
c,iannelnRecord,ng1,n  Seismic  Exploration,”  Priladnaya  Geof.  Vol.  25. 
pp.  20-36,  1960,  (Translated  from  Russian),  Contract  SD-78. 

From  1955-1958,  a  la:  'e  volume  of  experimental  work  was 
carried  out  in  the  Saratov  and  Stalingrad  regions  along  the  Volga  by 
he  lower- Volga  section  of  the  VNIIGeofizika  and  by  the  seismic 
laboratory  of  the  VNIIGeofizika  relating  to  multichannel  recording. 
This  work  involved  the  analysis  of  a  number  of  theoretical  and  practi¬ 
cal  problems;  especially  important  were  the  method  of  analysis  devel- 

0Pwdn!°r!hf'  d‘re<;tional  effect  in  an  impulse  system  of  oscillations, 
and  the  statistica1  effect  of  various  interference  systems  (among  them, 
multichannel  recording  with  seismic  receivers),  as  well  as  a  pro¬ 
cedure  for  studying  a  wave  picture  yielding  data  for  determining  the 

optimum  parameters  of  multichannel  recording  with  seismic  receivers 
usmp  this  method. 


BESSONOVA,  E.  N.,  The  Propagation  of  Longitudinal  and  Transverse 
Plane  Waves  in  an  Infinite  Viscoelastic  Maxwellian  Medium,"  Akad. 

Nauk  SSSR  Trudy  Inst.  Fizik.  Zeml.,  No.  11,  pp.  155-172.  1960 - 1 

(Translated  from  Russian)',  Contract  SD-78. 

In  this  report  it  is  demonstrated  mathematically  that  when  a 
nonstationary  plane  wave  passes  through  a  Maxwell  medium,  its 
shape,  velocity,  and  intensity  change  greatly  in  the  process  of  propa¬ 
gation.  In  the  case  of  transverse  waves,  the  original  vibration  decays 
exponentiaHy,  and  in  place  of  it  a  L-P  vibration  forms  which  decays 
little,  but  is  also  of  very  low  intensity.  In  the  case  of  longitudinal 
waves,  the  initial  disturbance,  proceeding  with  the  velocity  a,  gradually 
is  transformed  into  a  smoother  disturbance  procef  ling  with  a  definite 


148 


WILLOW  RUN  LABORATORIES 


velocity.  It  follows  from  the  presented  calculations  that  the  relaxation 
of  time  T  in  the  upper  part  of  the  core  satisfies  a  number  of  stated 
inequalities. 

BEST,  W.  J.,  R.  CABRE,  Penas  Seismic  Array  Operations  and  Study  of 
Aftershocks  in  Central  Andes,  Sci.  Rept.,  Contract  AF-AFOSR  792- 
65,  San  Calixto  Inst.,  La  Paz,  Bolivia,  1969 

VESIAC  19,277  VU  Several  changes  in  instrumentation  were  made  in  the  seismic 

array,  tyse  LRSM,  near  the  village  called  Penas,  55  km.  from  La  Paz. 
Basic  problems  of  seismicity  and  crustal  structures  of  the  Andes 
region  have  been  studied  and  are  abstracted  in  this  report. 


BINDER,  F.,  Array  Research  -  A  Study  of  Directional  Wiener  Filtering 
Using  the  TFO  Crossarray,  Special  Report  No.  14,  Contract  VT/4053, 
AF  33(657 )- 127 47,  Texas  Instr.,  Inc,,  Dallas,  Texas,  1966. 

VESIAC  15,737  VU  The  purpose  of  this  study  is  to  determine  the  effectiveness  of 

directional  processing  using  the  TFO  crossarray. 

Directional  multichannel  filter  systems  were  designed  using 
measured-noise  correlations  and  a  specific  high-velocity  plane  wave 
as  signal.  Then,  the  noise  used  in  the  design  was  computer-processed 
and  compared  to  an  infinite  velocity  processor,  a  straight  summation, 
and  where  possible,  a  beam-steering. 

BINDER,  F.  H.,  Correlation  Between  Storms  at  Sea  and  LASA  Long-Period 
Noise  -  Large-Array  and  Noise  Analysis.  Special  Sci.  Rept.  No.  17, 
Project  VT/670?,  Contract  AF  33(657)- 16678,  Texas  Inst.,  Inc.,  Dallas, 
Texas,  1967. 

Wavenumber  and  frequency  spectra  of  nine  long-period  noise 
samples  recorded  at  the  Montana  LASA  were  compared  to  wave-height 
charts  for  the  nearest  available  time.  No  attempt  is  made  to  give  a 
comprehensive  explanation  of  the  relationships  between  seawave 
activity  and  long-period  seismic  noise. 

A  study  of  these  nine  noise  samples  suggests  that,  in  general,  the 
spatial  organization  of  the  LASA  long-period  noise  cannot  be  pre¬ 
dicted  by  examination  of  wave-height  charts.  With  one  exception, 
strong  point-like  noise  sources  generally  seem  to  be  associated  with 
areas  of  high  wave  activity  impinging  on  a  land  mass.  Strong  wave 
activity  in  the  Pacific  Basin  not  in  contact  with  any  land  mass  does 
not  generate  observable  long-period  noise.  Relatively  quiet  days  do 
not  show  areas  of  strong  wave  activity  impinging  on  land  masses. 

BINDER,  F.  H.,  K-Line  Spectral  Analysis  of  LASA  Short-Period  Summer 
Noise,  Special  Rept.  No.  16,  Large-Array  Signal  and  Noise  Analysis, 
Contract  VT/6707,  AF  33(657 )- 16678,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
1968 

This  report  discusses  some  additional  applications  of  K-line 
spectra  to  the  LASA  short-period  noise  analysis.  Two  summer  noise 
samples  were  processed  to  compliment  the  work  performed  pre¬ 
viously  on  eight  winter  noise  samples.  In  addition,  an  experiment 


VESIAC  18,527  VU 
AD  835  372 


VESIAC  17,435  VU 
AD  826  821 
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was  conducted  to  determine  if  significantly  better  results  could  be 
obtained  using  21  min  of  noise  instead  of  7  min  to  estimate  the  sta¬ 
tistics. 


BINDER,  F.  II.,  Large  Array  Signal  and  Noise  Analysis,  Quarterly  Report 
No.  3,  3  December  1966  Through  2  March  1967,  Contract  VT/6707, 
AF  33(657)-16678,  Texas  Instruments,  Inc.,  Dallas,  Texas,  1967. 

VESIAC  16,072  VU  This  report  describes  the  work  done  on  Project  VT/6707,  con- 

AD  813  146  tract  AF  33(657)- 16678  for  the  period,  December  3,  1966  through 

March  2,  1967. 


BINDER,  F.  11.,  Large-Array  Signal  and  Noise  Analysts,  Quarterly  Rept. 
No.  5,  Project  VT/6707,  Contract  AF  33(657 )-TMT8,  Texas  Inst.,  Inc., 
Dallas,  Texas,  1967. 

VESIAC  17,029  VU  This  quarterly  report  is  a  summary  of  the  progress  on  LASA 

AD  822  404  Evaluation  during  the  period  26  June  1967  through  30  September 

1967.  Progress  is  reported  on  the  following  studies:  (1)  short  and 
long  period  noise  analysis;  (2)  signal  dissection;  and  (3)  high  reso¬ 
lution  spectra  of  short-period  signals. 


BINDER,  F.  H.,  Large-Array  Signal  and  Noise  Analysis  -  Rept.  No.  12  - 
Analysis  of  Long- Period  Noise,  Special  Sci.  Rept.,  Contract  Vf76707, 
AF  33(657)- 16678,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

VESIAC  17,023  VU  This  report  presents  the  results  of  the  analysis  of  nine  long-period 

noise  samples  recorded  at  the  Montana  LASA  between  12  November 
1966  and  7  February  1967.  This  analysis  was  undertaken  to  describe 
the  salient  characteristics  of  the  long-period  noise.  Particular  atten¬ 
tion  was  given  to  spectral  analysis,  coherence  among  channels,  spatial 
organization,  identification  of  modal  content,  and  identification  of 
noise  sources.  Results  of  the  analysis  of  the  long-period  noise  indi¬ 
cates  that  the  noise  generally  appears  to  be  related  to  storms  and  is 
probably  the  result  of  wave  activity  in  the  North  Atlantic  and  North 
Pacific. 


BINDER,  F.  H.,  Large-Array  Signal  and  Noise  Analysis  -  Special  Sci.  Rept. 
No.  13  -  Short- Period  Noise  Coherence  Among  Subarrays,  Contract 
VT/6707,  AF  33 (C57 )- 16678 ,  ARPA  Order  No.  599,  Texas  Inst..  Inc., 
Dallas,  Texas,  1967. 

VESIAC  17,126  VU  Much  of  the  analysis  of  Ihe  mantle  P-wave  noise  proposed  for 

this  contract  depended  on  the  ability  to  perform  coherent  processing 
by  treating  seismic  noise  as  a  compilation  of  plane  waves  using  the 
large  aperture  available  at  LASA.  The  subarray  outputs  should  be 
P-wave-Iimited,  and  the  large  array  could  be  used  to  dissect  the  P- 
wave  noise:  therefore,  it  is  extremely  important  to  understand  the 
coherence  of  the  subarray  outputs.  Presented  are  results  of  measured 
2-channel  and  multiple  coherence,  indicating  that  the  subarray  outputs 
generally  are  moderately  coherent  below  about  1  cps  only  within  the 
B  ring  of  the  subarrays.  A  study  of  these  coherences  suggests  that 
the  most  reasonable  models  would  give  little  coherence  between  A0 
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and  the  E  and  F  rings.  Comparison  of  model-study  results  with  mea¬ 
sured  coherences  suggests  that  a  considerable  portion  (25  percent  or 
more)  of  the  subarray  output  power  is  not  interpretable  as  seismic 
energy. 


BINDER,  F.  H.,  Large-Array  Signal  and  Noise  Analysis,  Quarterly  Rept. 
No.  8,  1  April  1908  to  30  June  1968,  Contract  VT'6707,  AF  33(657)- 
16678,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1968 

VESIAC  18,517  VU  This  report  is  a  summary  of  results  obtained  on  Contract  AF  33 

AD  836  632  (657)- 16678,  LASA  Evaluation,  during  the  period  1  April  1968  through 

30  June  1968. 


BINDER,  F.  H.,  Large- Array  Signal  and  Noise  Analysis,  Final  Rept.,  Con¬ 
tract  VT/6707,  AF  33(657 )- 16678,  Texas  Inst.,  Inc.",  Dallas,  Texas, 

1968 

Large-Array  Signal  and  Noise  Analysis,  Contract  AF  33(657)- 
16678,  has  been  a  2-year  study  of  seismic  signals  and  noise  recorded 
at  the  Large-Aperture  Seismic  Array  (LASA)  In  Montana.  The  findings 
of  this  program  are  summarized  in  this  final  report.  All  results  have 
been  previously  published  in  24  special  scientific  reports.  Work  per¬ 
formed  under  the  LASA  contract  can  be  divided  into  six  major  cate¬ 
gories;  discrimination  studies  (earthquake  vs  explosion),  short -period 
noise  studies;  f-(T  spectra  processing  and  research;  long-period  noise 
analysis;  long-period  signal  analysis  and  extraction  studies;  and  short- 
period  signal  analysis  and  extraction  studies. 

BINDER,  F.  II.,  A  Preliminary  Study  of  Techniques  for  Routine  Matched 
Filtering  of  Surface  Waves,  Seismic  Array  Processing  Techniques, 
Tech.  Rept.  No.  4,  Contract  VT,  0701,  F33657-70C-0100,  Texas  Inst., 
Inc.,  Dallas.  Texas,  1970 

VESIAC  20,259  VU  This  report  discusses  the  study  made  on  the  effectiveness  of 

AD  870  778  various  matched  filters  for  processing  surface  w../es  of  events  in 

the  Kuriles  as  recorded  at  LASA.  The  correlation  coefficients  and 
signal-to-noise  improvements  are  presented  for  matching  waveforms 
which  include  master  events,  a  chirp  waveform,  and  waveforms 
generated  from  crustal  models.  Based  on  the  results  of  this  study, 
procedures  are  recommended  for  implementation  of  large  scale 
matched  filtering  at  the  SAAC  center. 


VESIAC  19,276  VU 
AD  846  551 


BINDER,  F.  H.,  Seismic  Array  Processing  Techniques,  Quarterly  Rept. 
No.  1,  15  July  to  15  November  1969,  Contract  VT  0701,  F33657-70C- 
0100,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

VESIAC  19,932  VU  This  first  quarterly  report  discusses  progress  in  the  categories 

AD  862  22 5*  of  adaptive  techniques  for  designing  fixed  filters  off-line,  on-line 

adaptive  processing  techniques,  long-period  array  data  analysis, 
short-period  37-element  array  data  analysis.  High  Resolution  Wave- 
number  spectra  displays  of  seismic  array  data,  a^d  suboptimal  multi 
channel  digital  filters. 
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VESIAC  20,124  VU 
AD  866  172 


BINDER,  F.  H.,  Seismic  Array  Processing  Techniques,  Quarterly  Rcpt. 
No.  2,  15  November  1969  to  15  February  1970,  Contract  VT  0701, 
F33657-70C-0100,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

This  second  quarterly  report  discusses  progress  and  Initial 
results  in  the  categories  of  adaptive  techniques  for  designing  fixed 
filters  off-line,  on-line  adaptive  processing  techniques,  long-period 
array  data  analysis,  short-period  37-element  array  data  analysis, 
High  Resolution  wavenumber  spectra  displays  of  seismic  array  data, 
and  subopt Imal  multichannel  digital  filters. 


VESIAC  20,300  VU 
AD  870  765 


BINDER,  F.  H.,  Seismic  Array  Processing  Techniques.  Quarterly  Rept. 
No.  3,  15  Feb.  to  15  May  1970,  Contract  VT'0701,  F33657-70C-0100, 
Texas  Inst.  Inc.,  Dallas,  Texas,  1970 

This  report  discusses  work  progress  and  summarizes  results 
obtained.  The  work  categories  are:  Design  of  fixed  multichannel 
filters  off-line;  on-line  adaptive  processing;  long-period  array  data 
analysis;  short-period  TFO  array  data  analysis;  and  Hi  resolution 
wavenumber  spectra  displays  of  seismic  array  data. 


VESIAC  20,425  VU 
AD  876  386 


BINDER,  F.  H.,  Seismic  Array  Processing  Techniques.  Final  Rept.  Con¬ 
tract  VT  0701,  F3365?-70C-0100,  Texas  Inst.,  Inc.,  Dallas,  Texas. 
1970  ’ 

Summarized  in  this  report  are  1)  experience  in  array  processing 
of  seismic  data  using  adaptive  algorithms,  including  present  and  pre¬ 
vious  contracts  and  an  extensive  bibliography  to  work  done  at  Texas 
Instruments  on  this  subject;  2)  long-period  array-processing  work 
under  this  contract,  which  Includes  long-period  signal-separation 
studies,  a  study  of  matched  filtering  for  Rayleigh  waves  from  the 
Kuriles  recorded  at  LASA,  a  study  of  the  UBO  and  TFO  long-period 
noise  fields,  and  a  study  of  the  Nepenthe  technique  for  extraction  of 
surface  waves;  3)  a  study  of  the  offline  design  of  multichannel  velocity 
filters  for  seismic  arrays,  with  tradeoffs  among  various  techniques 
examined  In  detail;  4)  the  noise  field  and  array  capabilities  at  the 
extended  TFO  short-period  array;  5)  some  special  problems,  including 
an  attempt  to  remove  stable  structural  lines  and  a  new  technique  for 
converting  multichannel  filters  specified  in  the  frequency  domain 
back  into  time  operators;  6)  the  creation  of  a  motion  picture  of  high- 
resolution  wavenumber  spectra  of  seismic-array  data;  and  7)  an 
appendix  containing  abstracts  of  all  special  technical  reports  pub¬ 
lished  under  this  contract. 


VESIAC  15,177  VU 
AD  803  360 


BINDER,  F.  H.,  and  J.  P,  BURG,  Array  Research  -  Wavenumber  Analysis 
°f  ^■?„Long'^°‘sc  Saml)le'  Special  Ilept.  No.  17,  Contract  VT~1053 
AF  33(657 )- 12747,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1966. 

This  report  presents  some  wavenumber  spectra  of  ambient 
noise  recorded  at  Tonto  Forest  Observatory  which  showed  excep¬ 
tional  simplicity.  The  coherent  noise  showed  a  very  strong  peak  cor¬ 
responding  to  a  directional  surface-mode  wavetrain  with  frequency 
of  about  0.2  cps,  and  two  strongly  concentrated  peaks  of  body-wave 
energy  which  were  stable  over  a  fair  bandwidth. 
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inese  peaks  in  the  wavenumber  spectrum  appear  to  be  related 
to  two  strong  storms,  one  in  the  North  Atlantic  just  off  the  coast  of 
NewfouncUand  and  the  other  in  the  North  Pacific,  south  of  the  Aleu- 

These  wavenumber  spectra  indicate  that  body-wave  noise  can  be 
highly  concentrated  in  f-k  space  and  that  large  ocean  storms  may  be 
a  significant  contributor  to  body-wave  noise. 


VESIAC  16,912  VU 
AD  820  578 


BINDER,  F.  H.,  T.  D.  LANEY,  and  T.  W.  HARLEY,  Lare 

VT  i  n  A  _  _  1 _ :  _  *  —  ’  _ _ C 


WS  s.,Z:  AF  33(6S,)-16™’ 


I  he  similarity  of  signal  waveform  for  four  long-period  events 

Hiffprp  LASA  WaS  s‘udied'  1116  analysis  technique  depended  on 
differences  in  waveform  but  not  on  amplitude  differences.  Waveform 
was  found  to  be  very  similar  between  subarrays  for  P-  and  S-  tvne 
phases  but  not  as  similar  for  surface  waves  due  to  dispersion  One 

the  arraav  T  t0f  study  the  variation  of  P-wave  amplitudes  across 
the  array.  Variations  were  less  than  2.5  db,  which  suggests  that 

Drocessin^oM  1Zat^°n  not  be  necessary  prior  to  multichannel 
processing  of  long-period  events.  Variation  of  surface-wave  azi¬ 
muth  as  a  function  of  frequency  was  studied  for  one  event,  and  no 
appreciable  variation  was  observed. 


VESIAC  16,741  VU 


i  ,  'n  ■  ■  ,  „  Ul  seismic  instruments 

and  Basic  Research  on  Seismic  Wave  Propagation  Interim  Sci  R«ni 

HH1,  Massachu-  ’ 

This  report  contains  a  complete  description  of  a  portable  FM 
seismic  transmitting  and  receiving  system  capable  of  unattended  oper- 
ation.  Each  seismometer  signal  is  preamplified  and  conditioned  for 
FM  transmission.  The  receiver  recovers  the  signal  and  conditions 
it  for  recording,  either  directly  or  on  magnetic  tape. 

A  computer  controlled  system  for  the  calibration  of  seismometers 
is  described.  The  end  product  is  a  response  curve  in  terms  of  both 
amplitude  and  phase. 


VESIAC  8017  VU 


BOCHUM  H.  B.,  H.  BERCKHEMER.  H.  CLOSS,  and  W.  HILLER,  "Pro- 
nw  °  rC,h  Pnr°Bram  for  a  Station  with  Modern  Equip- 

1964,’  CoS^S  BerRKeWerkschaftskes?Le.  Buchum,  Germany. 

This  report  draws  up  in  some  detail  five  problems  needing  cover- 
age  in  a  complete  seismic  station,  and  suggests  simply  that  the  prob¬ 
lems  indicated  should  give  impetus  for  new  instrumentation.  The  five 
areas  of  concern  are:  1)  Seismicity  in  central  Europe;  2)  Microseismic 
^°U",d  dlSturbance:  3)  Seismic  surface  waves;  4)  Seismic  body  waves; 
and  5  Distinction  of  natural  and  artificial  seismic  events.  The  most 
significant  difficulties  in  each  area  are  explained. 


153 


VESIAC  12,444  VU 


VESIAC  13,371  VU 


VESIAC  1 0, 560  VU 
AD  615  621 


VESIAC  17,617  VU 
AD  665  120 
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BODNYI,  G.,  A.  FABIAN,  and  B.  KOVACS,  "Theoretical  Considerations 
in  the  Design  of  a  Seismic  Unit  with  Magnetic  Recording,"  Geofizikai 

Kozlemenyek,  Vol.  13,  No.  4,  pp.  423-437,  1964,  (Translated!!^! - 

Hungarian),  Contract  SD-78. 

This  paper  deals  with  non-linear  distortions  of  automatic  gain 
control  and  of  FM  circuits.  A  suitable  control  characteristic  and 
selected  electronic  components  perform  essential  operations  of  the 
control  element.  A  connection  exists  between  the  distortion  factor, 
the  central  range,  the  circuit  constants  and,  indirectly,  the  time  con¬ 
stants  of  the  AGC.  For  the  FM  device,  the  modulating  voltage  and 
the  frequency  of  the  modulator  are  linearly  related. 


BOKANENKO,  L.  I.,  "Checking  the  Sensitivity  of  Seismic  Recording  Chan¬ 
nels,  Akad.  Nauk  SSSR,  Trudy  Inst,  Fizik,  No.  6.  pp.  320-335,  1959 
(Translated  from  Russian),  Contract  SD^T8 

The  problem  of  checking  the  sensitivity  of  seismic  recording 
channels  from  a  seismograph  system  is  examined.  This  can  be 
accomplished  by  an  inertial  method  through  the  application  of  force 
to  the  housing  of  the  seismic  receiver.  As  a  result  of  this  application 
of  force,  the  characteristics  of  the  seismograph  system  are  different 
from  the  characteristics  of  the  same  system  in  those  cases  in  which 
the  force  is  applied  on  the  ground.  Experimental  data  confirming 
the  theoretical  calculations  are  presented. 


BOLLINGER,  G.  A.,  W.  STAUDER,  Statistical  Evaluation  of  the  Focal 
Mechanism  Solution  for  Thirty-Six  1962  Earthquakes,  Contract  A F- 
AFOSR  62-458,  St.  Louis  Univ.,  St",  Louis,  Mo.".  1965. 

The  S  Wave  Project  for  Focal  Mechanism  Studies  underway  at 
St.  Louis  University  has  recently  completed  a  study  of  thirty-six  of 
the  larger  magnitude  earthquakes  that  occurred  during  1962.  Well- 
determined  solutions  employing  a  double-couple  model  were' obtained 
for  twenty-three  of  these  shocks  and  tentative  solutions  for  the  re¬ 
maining  thirteen.  This  study  attempts  to  specify  the  agreement  be¬ 
tween  the  observed  data  (direction  of  first  motion  of  the  P  wave  and 
polarization  angle  of  the  S  wave)  and  the  theoretical  values  of  these 
data  as  implied  by  the  focal  mechanism  solutions  obtained. 


BOLT,  B.  A.,  T.  V. 
mic  Array,  Sci 
Ui  iv.  of  Calif., 


McEVILLY,  Ttie  Central  Californian  Large-Scale  Seis- 
Ropt.  Annual,  Rept.  No.  1506-15,  AF  49(638MT506 — 
Berkeley,  Calif..  1967. 


Two  lines  of  research  using  the  Univ.  of  California  telemetered 
network  of  seismographs  have  been  developed  in  1967.  The  first  is 
the  derivation  of  focal  mechanisms  of  many  small  local  earthquakes 
in  order  to  throw  light  on  the  regional  tectonic  stresses.  The  second 
is  the  computation  of  dt/dA  for  S  waves  across  the  array  and  its 
v.u  ialion  witli  azimuth.  Both  these  studies  are  providing  novel  obser¬ 
vational  results;  in  neither  case  has  more  than  a  start  been  made  on 
the  theoretical  and  inferential  aspects. 
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DOLT,  D.  A.  and  T.  V,  MCEVILLY,  The  Central  Californian  Large-Scale 
Seismic  Array,  Annual  Rept„  Jan.  1  -  Dec;  31,  1968,  Rept.  N5.~T^ 
18,  Contract  AF  49(638)- 1506,  Unlv.  of  Calif.,  Berkeley,  Calif.,  1968 

General  lines  of  research  have  depended  heavily  on  the  U.  C. 
network  in  tiie  last  year.  Properties  of  S  waves  from  local  earthquake 
have  received  special  attention.  A  systematic  study  of  regional  tec¬ 
tonics  using  precise  determinations  of  the  seismicity  and  first-motion 
P  polarities  has  been  completed. 

Crustal  structure  within  the  area  has  received  further  study  and 
a  study  of  aftershocks  and  "collapses"  which  are  recorded  on  tiie 
Berkeley  network  stations, particularly  Jamestown,  following  atomic 
detonations  in  Nevada  was  started. 


BOLT,  B.  A.,  T.  V.  MC  EVILLY,  A.  BRUCE,  and  C.  LOMNITZ,  Research 
on  the  Central  Californian  Large-Scale  Seismic  Arrav,  Semiannual 
Tech.  Sum ni .  Rept.,  January  -  May  1965,  Contract  AF  49(638)- 1506 
Univ.  of  Calif,,  Berkeley,  Calif.,  1965. 

This  report  is  entitled  "Research  on  the  Central  California 
Large-Scale  Seismic  Array."  Included  are:  background  and  objec¬ 
tives  of  the  Contract;  technical  status;  research  completed;  local 
seismicity;  a  discussion  of  the  proposed  Mendocino  off-shore  seis¬ 
mic  experiment.  Three  papers  are  included  under  "research  com¬ 
pleted":  they  concern  the  Central  California  Large-Scale  Array;  the 
invariances  of  the  magnitude-frequency  relation  and  simulation  of  the 
California  earthquake  sequences  by  Monte  Carlo  Methods;  calibration 
of  the  World-Wide  Station  seismometers,  BKS-LP.  Concerning  these 
seismometers,  an  "earthquake  alarm"  is  discussed. 


BOLT,  B.  A.,  T.  V.  MCEVILLY,  and  C.  LOMNITZ,  Research  on  the  Central 
Californian  Large-Scale  Seismic  Array.  Semiannual  Tech.  Summ.  ltept 
Rept.  No.  1506-11,  Contract  AF  49(638)- 1506,  University  of  California 
Berkeley,  Calif.,  1966. 

A  ten  station  telemetric  network  was  operated  during  1965-1966. 
The  array  is  240  km  long  (priest  Valley  to  Berkeley)  and  160  km  wide 
(Granite  Creek  to  Jamestown).  The  network  has  allowed  high-quality 
simultaneous  recording  of  seismic  signals  on  film  and  magnetic  tape. 

A  study  of  the  morphology  of  earthquakes  in  central  and  northern  Cal- 
iforni.i  has  been  carried  out,  and  is  discussed.  Also,  three  earthquake 
sequences  associated  with  main  shocks  of  magnitude  5  and  greater  have 
been  analyzed.  Work  has  been  done  on  the  propagation  of  P,  pP,  and 
PKP  waves  from  teleseisms  across  tiie  array. 


BOLT,  B.  A.LT.  V.  MC  EVILLY,  and  C.  LOMNITZ,  Research  on  the 
Central  Californian  Large-Scale  Seismic  Arrav.  Semi- Annual  Tech. 
Summ.  Rept.  for  December  1965  to  May  1966,  Rept,  No.  1506-8, 
Contract  AF  49(638)- 1506,  Univ.  of  Calif.,  Berkeley,  Calif.,  1966. 

This  report  discusses  progress  made  in  seismic  data  processing 
and  in  studies  concerned  with  P,  S,  and  surface  waves;  microearth¬ 
quakes  and  aftershocks;  and  crustal  structure. 
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Q°LT;,m  A‘‘  -  T*  yuRC°TTE.  Computer  Location  of  Local  Earthquakes 
wllhln  the  Berkeley  Selsmouraohle  Network  rnnt^i  TF-^itu 
5(T4,  Univ.  of  Calif:,  Berkeley,  Calif..  IMS. 


The  Berkeley  seismograph  network  described  here,  allows  at 
present  a  much  more  precise  determination  of  the  position  and  origin- 
j  me  of  earthquakes  within  the  region  of  central  and  northern  California 
than  previously  possible.  Measurements  of  the  main  recorded  seismic 
phases  are  placed  by  station  staff  directly  onto  Hollerith  format  sheets 
A  program  which  has  been  coded  for  an  IBM  7090  which  sorts  out  the 
travel-times  from  a  provisional  earthquako  focus  to  each  station  for 
the  main  recorded  phases  is  discussed.  Calibration  cf  the  location 
method  has  been  made  using  observed  arrival-times  from  nineteen 
quarry  blasts  and  underwater  explosions. 


BOLT,  B.  A.,  T.  TURCETTE,  S.  UDIAS  and  M.  BLACKFORD,  A  Study 
of  Focal  Mechanism  and  Aftershock  Characteristics  of  Small  Earth¬ 
quakes,  Semiannual  Tech.  Summ.  Rept.,  Cont r7  No.  AF  49(C33)-904 
Univ.  of  Calif.,  Los  Angeles.  Calif.,  1964. 

This  report  includes  a  general  outline  of  the  main  activities  of 
station  personnel  associated  with  the  project  and  the  main  innovations 
in  the  project  during  the  time  considered.  Subsequent  sections  are 
technical  summaries  of  these  specific  phases  of  t he  study  Telemeter 
Network,  Northern  California  Seismicity,  Quarry  Blasts.  Local  Earth¬ 
quakes  and  Sequences,  Statistics  of  Occurrence  and  Focal  Mechanism 
and  The  Network  as  an  Array. 


BONCHKOVSKII,  V.  F.,  "Deformation  of  the  Earth's  Crust  Under  the 
Influence  of  External  Forces."  Doklady  Akad.  Nauk,  SSSR,  Vol.  60 

no'  98J'98‘*1  1948-  (Translated  from  Russian),  Contract  DA  49- 

083  OSA-3137. 

From  preliminary  data  the  author  undertakes  a  study  of  the  rela¬ 
tionship  between  tilt  and  atmospheric  pressure  resulting  from  con¬ 
crete  observations  of  both  these  phenomena  and  to  make  a  decision 
concerning  the  magnitudes  of  the  moduli  of  rigidity  of  these  layers 
which  are  subject  to  dip.  On  the  basis  of  the  modulus  of  rigidity,  it 
is  not  difficult  to  determine  the  actual  elastic  deformations  of  the 
earth  s  surface. 


BONCHKOVSKII,  V.  F.,  'A  Method  for  the  Determination  of  the  Velocity 
of  Transverse  Surface  Waves  for  Constructing  Dispersion  Curves," 
I/v.  Akad,  Nauk  SSSR,  Ser,  Geogr,  i,  Geofiz,,  No,  24,  pp.  345-350,  1941 
(Translated  from  Russian),  Contract  SD-78, 

A  graphic  method  is  described  for  calculating  the  velocities  of 
propagation  of  seismic  surface  waves.  This  method  is  used  in  studying 
tiie  seismograms  of  earthquakes  resuiting  in  dispersion  curves  charac¬ 
terizing  the  differences  in  the  thickness  of  the  earth's  crust  under 
plane  and  mountainous  terrain. 


BONCHKOVSKII,  V.  F.,  "Some  Generalizations  of  the  Resuits  of  Observa¬ 
tions  of  Inclinations  of  the  Earth’s  Surface,"  Trudv  Inst.  Fiziki  /.emli 
Akad.J4.auk,  SSSR,  No.  7,  pp.  3-60,  1959.  (Translated  from  Russian) 
Contract  I)A  49-083  OSA-3137. 
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The  purpose  of  this  report  is  to  describe  a  general  computer 
program  which  was  developed  to  evaluate  the  capability  of  various 
networks  of  seismograph  stations  to  detect  earthquakes  or  nuclear 
explosions.  Application,  limitations,  and  recommended  refinements 
of  the  program  are  discussed.  The  primary  input  information  is: 

1)  number,  locations,  and  characteristics  of  stations;  2)  measured 
or  assumed  station  noise  distribution;  3)  signal  amplitude  variation 
with  distance  and  magnitude;  4)  representative  sample  of  epicenter 
locations.  The  output  information  is:  a)  estimated  network  and 
station  capabilities;  b)  estimates  of  the  number  of  detected  events; 
c)  repetition  of  a  and  b  for  selected  subsets  of  the  set  of  stations 
or  of  selected  epicenter  locations. 


BOOKER,  A.  H.,  Numerical  Evaluation  of  Symmetric  Polynomials,  Contract 
VT/2037,  AF  33(657)-7427,  United  ElectroDynamics,  Inc.,  Pasadena, 
Calif.,  1964. 

An  algorithm  is  developed  for  representing  the  elementary  sym¬ 
metric  functions  in  terms  of  a  family  of  symmetric  functions  which 
are  easier  for  numerical  evaluation  than  the  elementary  symmetric 
functions.  As  an  application  of  the  result,  the  problem  of  determining 
the  probability  of  at  least  alpha  of  N  independent  event  probabilities 
is  considered. 

BOOKER,  A.  H.,  M.  M.  BACKUS,  Array  Research  Preliminary  Report  Matrix- 
Multiply  Detection  Processing  of  Array  Data,  Special  Report  No.  8, 
Contract  AF  33(657 )- 12747,  Texas  Instruments  Inc,,  Dallas,  Texas, 

1965. 

Described  is  probabilistic  processing  —  a  method  of  processing 
the  output  data  of  an  array  of  seismometers  with  'he  aim  of  detecting 
earthquake  or  underground  nuclear  blasi  signals  i  the  presence  of 
ambient  seismic  noise. 


BOOKER,  A.  H.,  R.  J.  IIOLYER,  Prediction  Error  and  Adaptive  Maxi-  um- 
Likelihood  Processing  -  Advanced  Array  Research,  Spec.  Rept.  No.~l07 
Project  VT/7701,  Contract  F33657-67C-0708,  Texas  Inst.  Inc.,  Dallas, 
Texas,  1968. 

Adaptive  multichannel  prediction  error  filtering  is  compared  to 
conventional  optimum  Wiener  filtering  for  10  types  of  array  data. 
Adaptive  maximum-likelihood  signal  extraction  is  compared  to  Wiener 
filtering  for  three  sets  of  data;  the  three  sets  are  composed  of  actual 
signal,  artificial  signal  with  varying  magnitude  and  velocity,  and  a 
composite  of  noise  data.  Comparison  of  the  two  methods  is  based  on 
total  mean-square-error  and  the  distribution  of  the  error  power  with 
frequency. 

BOOKER,  A.  11.  and  W.  M1TRONOVAS,  Power  Spectral  Density.  Energy 
and  Cross-Spectra  Determination,  Contr.  No.  VT  2037,  AFD37657)- 
7427,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif..  1962. 

A  short  description  is  g'ven  of  an  analog  and  a  digital  method 
of  computing  power  spectral  density  (PSD).  These  methods  are 
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applied  to  common  data  and  the  results  are  presented.  A  comparison 
of  the  methods  is  made  and  the  effects  of  parameter  variation  are 
noted. 


BOOKER,  A.  H.  and  C.  Y.  ONG,  Effects  of  Oversampling  on  Time-Adaptive 
Filters,  Special  Rept.  No.  1,  Advanced  Array  Research,  Contract  VT ' 
7701,  F33657-68C-0867,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1968 

VESIAC  19,396  VU  Independent  time  series  data,  consisting  of  white  noise  with 

different  degrees  of  oversampling,  have  been  used  to  study  the  effect 
of  oversampling  on  the  time-adaptive  prediction  filter.  If  the  data 
are  oversampled,  false  gain  occurs  in  the  adaptive  prediction  results. 

The  false  gain  depends  on  the  degree  of  oversampling,  the  number  of 
channels  used  in  making  the  prediction,  the  filter  length,  and  the  con¬ 
vergence  parameter. 

Two  adaptive  algorithms  —  one  having  a  constant  convergence 
parameter  and  the  other  having  a  variable  convergence  parameter  - 
are  discussed  in  this  report.  Particular  cases  of  the  prediction  mean- 
square-error  function  of  the  time-adaptive  filter  arc  derived  and  com¬ 
pared  to  the  empirical  results.  Although  the  false  gain  can  be  quite 
severe  for  high  rates  of  adaption,  rates  of  adaption  can  be  selected 
in  terms  of  theoretical  maximum  rates  of  adaption  so  that  the  false 
gain  is  not  significant — even  for  oversampled  data  cut  at  1/20  of 
the  folding  frequency. 

BOOKER,  A.  H.  and  C.  Y.  ONG,  Multiple-Constraint  Adaptive  Filtering, 
Advanced  Array  Research  Special  Rept.  No,  3,  Contract  VT'7701, 
F33657-68C-0867,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

The  principle  of  processing  multichannel  data  to  minimize  noise 
and  yet  pass  a  theoretical  deterministic  signal  with  no  distortion  has 
been  used  extensively  in  the  past.  This  report  contains  a  generaliza¬ 
tion  of  this  constraint  method  so  that  many  deterministic  signals  can 
be  considered  simultaneously. 

An  adaptive  method  for  designing  the  optimum  noise-rcjection 
multichannel  filter  is  described;  this  method  preserves  the  initially 
specified  desired  response  of  the  filter  to  each  of  the  deterministic 
signals.  A  sample  of  vertical-array  data  containing  a  signal  is  used 
to  illustrate  the  procedure. 

The  effect  of  initial  filter  response  on  noise  rejection,  the  apparent 
time  necessary  to  adapt,  and  actual  signal  distortion  are  some  of  the 
topics  discussed  in  detail. 

BOOKER,  A.  H.,  C.  Y.  ONG,  T.  E.  BARNARD,  and  T.  KRILE.  Theoretica] 
Considerations  in  Adaptive  Processing  Advanced  Array  Research 
Special  Rept  No.  13,  Contract  VT/7701,  F33657-67C-0708,  Texas 
Inst.,  Inc.,  Dallas,  Texas,  1968. 

Theoretical  results  on  four  logically  independent  problems  arising 
in  the  application  of  adaptive  multichannel  processing  arc  presented. 
Areas  treated  aie  multiconstraint  adaptive  maximum-likelihood  methods, 
interaction  of  oversampling  with  rate  of  adaption,  effect  of  local  noise 
on  multichannel  filter  design,  and  adaptive  computation  of  high  reso- 
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lution  wavenumber  spectra.  Some  theoretical  questions  on  uniqueness 
of  the  adaptive  maximum-likelihood  method  are  considered,  and  the 
method  is  extended  to  multiple  constraints. 


BORCHERDT,  C.  A.,  R.  P.  MEYER,  and  J.  R.  VAN  SCHAACK,  PROJECT 
EARLY  RISE  -  Shot  Locations,  Technical  Letter,  NCER-3,  Contract: 
ARPA  Order  No.  292,  U.  S.  Geological  Survey,  Menlo  Park,  Calif., 
1967. 

VESIAC  16,357  VU  This  report  summarizes  the  times  and  locations  of  Project 

EARLY  RISE  shots  of  July  1966,  and  the  procedures  used  to  deter¬ 
mine  them. 


BORCHERDT,  C.  A.,  J.  C.  ROLLER,  Preliminary  Interpretation  of  a 

Seismic-Refraction  Profile  across  the  Large  Aperture  Seismic  Array, 
Montana,  Tech.  Lette:  No.  2,  Contract  ARPA  Order  No.  923,  U.  S. 
Geological  Survey,  Menlo  Park.  Calif.,  1967. 

VESIAC  16,380  VU  A  reversed  seismic-refraction  profile  extending  northeastward 

from  Greycliff,  Montana,  across  the  LASA  to  Charleson,  North  Dakota, 
indicates  that  the  crust  of  the  earth  consists  of  two  layers  with  P-wave 
velocities  of  6.1  km/sec  and  6.7  km/sec,  and  that  the  upper-mantle 
velocity  is  8.3  km/sec.  The  Mohorovicic  discontinuity  is  50-km  deep 
at  Charleson  and  remains  at  nearly  the  same  depth  southwestward  for 
a  distance  of  aigaut  300  km,  from  where  it  slopes  upward  to  the  south¬ 
west  at  about  2°  to  a  depth  of  41  km  near  Greycliff. 


BORCHERDT,  R.  D.,  Fast  Fourier  Analysis  of  Real  Data,  Using  Share 

Program  3425,  Tech.  Letter  No.  5,  Contract:  Agency  Document,  U.  S. 
Geological  Survey,  Menlo  Park,  California,  1967. 

VESIAC  16,742  VU  This  paper  describes  a  subroutine  called  REALAN  which  was 

written  to  simplify  the  use  of  the  HARM  subroutine  (a  subroutine 
written  to  perform  harmonic  analysis  using  three-dimensional  com¬ 
plex  data)  for  the  case  of  one  dimensional  real  data.  Using  REALAN 
to  determine  the  coefficients  of  a  real  finite  Fourier  series  will  cut 
the  amount  of  computing  time  approximately  in  half. 


BORISEVICH,  E.  S.,  With  the  Seismologists  of  the  United  States.  (Trans¬ 
lated  from  Russian),  USSR,  Contract  SD-78,  1965. 

VESIAC  9297  VU  This  is  a  report  of  a  visit  to  the  U.  S.  by  Borisevich  and  Rizni- 

chenko,  representatives  of  the  Academy  of  Sciences,  USSR,  to:  study 
the  theoretical  and  experimental  achievements  made  by  American 
seismologists  and  to  examine  new  types  of  seismic  instruments:  to 
discuss  the  possibilities  of  effective  inspection  in  carrying  out  the 
atomic  test  agreement.  The  author  discusses  the  places  he  inspected, 
the  views  of  the  scientists  he  met,  and  the  instruments  he  saw.  His 
visit  to  the  Lamont  laboratory  resulted  in  exchange  of  American  and 
Soviet  seismic  apparatus. 
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VESIAC  14,984  VU 
AD  488  836 


BOTELLO,  R,  J.,  SDL  Digital-to-Analog  (DAC)  System.  Sci.  Rept.  No  161 
Contract  VT/bvuz,  AK  33(657)- 15919,  Teledyne  Industries,  Inc.  Earths 
Sciences  Div.,  Alexandria,  Va.,  1966. 

A  digital-to-analog  system,  designed  and  built  by  the  Seismic  Data 
Laboratory,  is  described.  The  primary  purpose  of  this  system  is  to 
convert,  as  rapidly  and  efficiently  as  possible,  LASA  data  from  its 
original  digitized  format  to  an  analog  format.  Design  considerations 
are  restricted  to  the  degree  that  existing  SDL  data  processing  equip¬ 
ment  will  be  utilized  to  the  fullest  extent  possible.  Reasons  for  selec¬ 
tion  of  the  individual  sub-units  are  given,  as  well  as  specifications 
and  over-all  system  capabilities. 


VESIAC  7832  VU 
AD  668  206 


BOTT,  M.  H.  P.,  Crustal  Structure  of  Great  Britain,  Contr.  No.  AF  61(052)- 
733,  Univ.  of  Durham,  Durham,  England,  1964. 

The  transportable  array  and  digital  data  processing  system 
currently  under  construction  for  use  in  crustal  structure  seismic 
work  is  described  in  detail. 


VESIAC  8747  VU 


BOTT,  M.  and  A.  L.  LUCAS,  Crustal  Structure  of  Great  Britain,  Contr. 

No.  AF  61(052)-733,  Univ.  of  Durham,  Durham,  England,  1964. 

The  purpose  of  this  project  is  to  investigate  local  variations  in 
crustal  structure  and  the  effects  thereof  on  the  propagation  of  seismic 
waves.  This  is  to  be  done  using  a  transportable  array  of  seismom¬ 
eters,  and  a  digital  recording  system.  This  report  describes  the 
progress  made  in  the  construction  of  the  system  which  was  discussed 
in  some  detail  in  Scientific  Report  Number  1.  The  difficulties  en¬ 
countered  are  specified,  and  the  future  programme  of  work  is  con¬ 
sidered. 


BOTT,  M.,  A,  L.  LUCAS,  Crustal  Structure  of  Great  Britain,  Sci.  Rept.  3, 
Contract  AF  6 1  (052 )-733,  University  of  Durham,  Durham,  England, 


VESIAC  10,279  VU 
AD  616  093 


This  report  describes  the  progress  made  in  constructing  a  trans¬ 
portable  seismic  array  system  for  use  in  crustal  studies.  A  review  of 
published  work  relating  to  the  research  aims  of  this  project  is  included 


VESIAC  12,582  VU 
AD  467  637 


BOTT,  M.  H.  P,,  A,  L.  LUCAS,  Crustal  Structure  of  Great  Britain,  Admin¬ 
istrative  Rept.  No.  4,  Contract  AF  61(052)-733,  University  of  Durham, 
South  Road,  Durham  City,  England,  1965. 

This  report  describes  the  construction  of  the  field  instrumentation 
being  built  under  this  crustal  refraction  program  and  which  is  near 
completion.  Progress  has  been  slower  than  expected.  It  was  realized 
that  to  put  the  main  recording  system  into  the  field  before  the  punched 
paper  tape  facility  is  completed  means  that  the  recording  system  could 
not  be  fully  tested  and  evaluated  before  use.  Described  is  progress 
with  regard  to  the  digital  data  generated  by  the  analog-to-digital  con¬ 
verter  and  associated  logic.  The  replaying  system  and  other  work 
with  instrumentation  and  future  research  plans  are  discussed. 
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BOTT,  M.  H,  P.,  A.  L.  LUCAS,  Crustal  Structure  of  Great  Britain  Sci. 
Rept.  No.  4,  Contract  AF  61(052)-733,  University  of  Durham,  Durham 
City,  England,  1965. 

This  report  describes  the  present  state  of  this  project  in  which 
equipment  is  being  built  for  use  in  seismic  crustal  refraction  studies. 
Emphasis  is  placed  on  our  priority  throughout  the  report  period  to 
have  the  equipment  in  the  field  for  a  series  of  explosions  scheduled 
for  September,  1965. 


BOTT,  M.  H.  P.,  and  A.  L.  LUCAS,  Crustal  Structure  of  Great  Britain 
Scientific  Report  No.  5,  Contract  AF  6 l(052)-733,  TTniv.  of  Durham 
Durham  City,  England,  1966. 

Equipment  has  been  built  for  use  in  crustal  refraction  studies. 
The  field  use  of  this  equipment  in  September  1965,  and  the  data  pro¬ 
cessing  system  using  a  digital  computer  are  described.  Emphasis 
is  placed  on  our  proposals  for  a  large  scale  experiment  in  the  sum¬ 
mer  of  1966  on  the  granite  batholith  of  South  West  England. 


BOTT,  M.  H.  P.,  and  A.  L.  LUCAS,  Crustal  Structure  of  Great  Britain 
Scientific  Rept.  No.  6,  Contract  AF  61(052)-733,  Univ.  of  Durham  ’ 
Durham  City,  England,  1966. 

The  hardware  built  for  crustal  refraction  studies  is  summarized 
the  field  tests  evaluated,  and  the  future  field  program  described. 


BOUCHER,  G.  and  E.  F.  HOMOUTH,  Report  on  Earth  Strains  Associated 
with  the  Underground  Nuclear  Explosion  Jorum,  Recorded  at  Round 
Mt.,  Nevada,  Tech.  Rept.,  Contract  AF-AFOSR  18217369  Univ  "of — 
Nevada,  Reno,  Nevada,  1969 

During  the  summer  of  1969  the  Seismological  Laboratory  of  the 
University  of  Nevada  constructed  a  3-component  quartz-rod  type 
strainmeter  in  a  mine  tunnel  near  Round  Mountain,  Nevada.  The 
Round  Mountain  mine  not  only  provides  a  suitable  environment  for 
such  instrumentation,  but  it  is  strategically  located  within  an  area 
bounded  by  the  active  earthquake  zone  of  central  Nevada,  the  Nevada 
Test  Site  (NTS),  and  the  Supplementary  Test  Site  (STS)  in  Hot  Creek 
.alley,  Nevada.  This  report  describes  the  strainmeter  installation 
and  the  results  of  measurement  of  the  earth  strains  associated  with 
the  September  16,  1969  underground  nuclear  explosion  JORUM  at 
the  NTS.  A  residual  strain  step  of  about  5.6  x  10-9  was  observed  at 
a  distance  of  165  km.  The  striking  features  of  this  strain  step  are 
that  it  was  in  the  sense  of  ground  extension,  and  that  it  did  not  decay 
within  at  least  the  first  hour  after  the  explosion. 


BOUCHER,  G^,  S.  D.  MALONE,  and  E,  F.  HOMUTH.  Strain  Effects  of 
Nuclear  Explosions  in  Nevada,  Final  Rept.,  ContracT AF-AFOSR 
1820-69,  Univ.  of  Nevada.  Reno,  Nevada,  1970 

The  University  o!  Nevada's  3  component  quartz-rod  strainmeter 
installation  at  Round  Mountain,  Nevada  (38°  42,1'  N,  117°  04,6'  W) 
has  lecorded  a  number  of  underground  nuclear  explosions  at  the 
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Nevada  Test  Site,  beginning  with  the  megaton-sized  JORUM  event 
September  16,  1969.  That  explosion,  and  the  larger  HANDLEY  event 
on  March  26,  1970  both  produced  static  strain  offsets  of  a  few  parts 
in  109  at  Round  Mountain,  These  offsets  did  not  decay  within  the 
first  few  hours  after  the  explosions. 


BOUCHER,  G.,  A.  RYALL,  and  A.  E.  JONES,  Triggering  of  Earthquakes 
by  Underground  Nuclear  Explosions,  Contract  AF-AFOSR  646-66, 

Univ.  of  Nevada,  Reno,  Nevada,  1969 

This  paper  presents  the  results  of  a  search  of  records  of  the 
University  of  Nevada  seismographic  station  network,  for  grossly 
observable  effects  of  underground  nuclear  tests  on  regional  seis- 
micitv.  Most  of  the  data  were  obtained  at  the  Tonopah  station,  100- 
100  km  from  the  explosions  studied.  Periods  of  time  before  and 
after  21  explosions  were  examined.  In  all  cases  of  explosions  with 
magnitude  m.  ?  5.0,  an  increase  in  seismicity  was  observed  for  at 
least  one  day  following  the  test.  The  decay  of  postshoi  activity  and 
its  relationships  to  the  equivalent  magnitude  of  the  explosion  provide 
confirmation  of  the  determinative  role  of  the  nuclear  event.  For  the 
most  part,  this  activity  was  confined  to  the  test  site,  and  was  probably 
located  within  20  km  of  the  shotpoint.  In  one  case,  however,  triggered 
activity  following  the  FAULTLESS  test  in  January,  1968.  appears  to 
have  extended  to  40  km  from  the  site  of  the  explosion,  and  one  or  two 
of  the  earlier  tests  studied  may  have  influenced  seismicity  at  larger 
distances.  Most  of  the  events  studied  had  very  small  magnitudes, 
and  all  earthquakes  related  to  underground  tests  had  magnitudes 
lower,  by  at  least  one  magnitude  unit,  than  those  of  the  associated 
blasts.  Attempts  to  determine  the  extent  to  which  underground  tests 
influence  seismicity  in  active  areas  distant  from  the  test  site  have 
indicated  that,  if  such  effects  exist,  they  are  probably  minor  compared 
with  normal  variations  in  seismicity. 


BOYD,  T.,  A.  CHILD,  and  B,  H  PEEK.  Seismic  Noise  Survey  -  Long-Range 
Seismic  Measurements  Program.  Volume  3,  Tech.  Rept.  No.  66-58, 
Contract  VT/6703,  AF  3 3 ft; 3 TT - 16270,  Teledyne  Industries,  Inc.,  Geo¬ 
tech  Div.,  Garland,  Texas,  1966. 

This  report  is  the  third  in  a  scries  of  studies  to  evaluate  the  noise 
levels  of  LRSM  sites.  Data  from  the  short-  and  L-P  vertical  systems 
from  26  sites  are  reviewed,  and  standardized  data  compilation  methods 
are  discussed.  Percentage  of  occurrence  curves  and  noise  spectrum 
curves  are  developed  for  each  site  studied. 


BRABB,  E.  E.,  Technical  Letter:  Earthquake  Investigations—  1  Chittenden, 
C a  1  if o rma  Earthquake  of  September  TT  1 963,  Contract  VT/2035,  U.  S. 
Geological  Survey,  Denver,  Colorado,  t  minted.  (OFFICIAL  USE  ONLY) 


BRADFORD,  .1.  C..  Evaluation  of  TFSQ3I  Element  Array.  Contract  VTX 
2037,  AF  33(657)-12447,  United  ElectroDynamics.  Inc..  Pasadena. 
Calif.,  1963  (OFFICIAL  USE  ONLY). 
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BRADFORD,  J.  C.,  Weather -Seismic -Noise  Correlation  Study,  Semiannual 
Rept.,  1  December  1961  to  31  May  1962,  Contract  AF  19(628)-230, 
United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1962. 

This  is  a  preliminary  report  on  a  program  of  research  directed 
toward  establishing  correlation  between  seismic  noise  in  the  period 
range  0.5  to  2  sec  with  meteorological  conditions.  The  two  ways  used 
in  establishing  this  correlation  are  described.  The  sources  of  the 
seismic  data  and  the  weather  data  are  given.  The  first  three  months 
of  statistical  work  suggest  a  large  number  of  relationships.  The  im¬ 
portant  weather  effects  are  discussed.  Six  months  of  analysis  re¬ 
mained  at  the  time  of  the  report,  and  several  new  sources  of  data 
were  to  be  added. 


BRADFORD,  J.  C.,  Weather-Seismic-Noise  Correlation  Study,  Semiannual 
Rept.  No.  1,  Contract  No.  AF  19(628)-230,  United  ElectroDynamics,  Inc., 
Pasadena,  Calif.,  1963. 

The  optimal  design  of  seismic  arrays  and  the  optimal  processing 
of  the  data  therefrom  requires  knowledge  of  the  cross  power  spectra 
of  the  noise  between  pairs  of  seismometers  within  the  array.  The 
usual  practice  for  obtaining  these  cross  spectra  begins  by  assuming 
a  model  for  the  seismic  noise.  It  is  shown  that  relatively  simple 
source  patterns  of  seismic  noise  may  produce,  noise  traces  that  are 
apparently  random  in  nature.  Simple  experiments  designed  to  gain 
further  insight  into  the  nature  of  wind  generated  seismic  noise  show 
some  promise  of  developing  improved  noise  models. 


BRADFORD,  J.  C.,  L.  D.  ENOCHSON,  and  G.  P.  THRALL,  Seismic  Par¬ 
tial  Coherency  Study,  Rept.  No.  624,  Contract  VT/2037,  AF  33(657)- 
12447,  United  ElectroDynamics,  Inc.,  1965. 

The  necessity  of  employing  partial  coherence  functions  when  a 
multi-single  output  linear  program  is  involved  is  shown  in  this  re¬ 
port.  Two  noise  traces  were  randomly  selected  from  available  Data 
Lab  sources  and  were  combined  in  various  ways  to  obtain  two  corre¬ 
lated  input  traces  and  an  output  trace.  Gain  factors  and  coherence 
functions  were  computed  in  two  ways.  Results  show  the  biased  an¬ 
swers  obtained  when  only  the  single  input  and  output  are  considered. 
Procedures  were  also  extended  to  a  three  input-single  output  system 
where  the  third  output  was  ignored. 


BRADFORD,  J.  C.,  R.  H.  SHUMWAY  and  J.  N.  GRIFFIN,  Weather-Seismic- 
Noise  Correlation  Study,  Final  Report,  Contract  No.  AF  19(628)-230, 
United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 

An  analysis  program  was  initiated  in  December  of  1961  to  es¬ 
tablish  correlir  ions  oi  meteorological  conditions  with  seismic  noise 
in  the  0.5  to  <.  seconds  period  range.  Discussed  here  are:  the  sources 
of  the  recordings  which  provided  the  seismic  and  meteorological  data 
to  be  correlated;  where  the  recordings  were  made;  when  the  recordings 
were  made;  and  the  centrally -located  and  roving  stations  in  each  area 
where  the  recordings  were  made.  The  recording  processing  tech¬ 
niques  are  described.  The  author  describes  how  the  correlation  of 
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this  data  was  approached  primarily  from  a  statistical  (rather  than 
physical)  viewpoint.  He  also  describes  an  exponential  model  developed 
which  predicted  60%  to  90%  of  the  variation  in  hourly -average  noise 
amplitude. 


BRADLEY,  E.  A.,  A  Study  of  the  Seismicity  of  the  Cincinnati  Arch,  Annual 
Rept.,  Contract  No.  AF-AFOSR  456-62,  Xavier  Univ.,  Cincinnati, 

Ohio,  1964. 

During  the  past  year,  the  author's  study  of  the  seismicity  of 
Ohio,  Kentucky,  and  Indiana  has  been  devoted  to  two  somewhat  dif¬ 
ferent  programs,  progress  on  both  of  which  is  described  in  this  re¬ 
port:  1)  Much  time  and  effort  was  consumed  with  a  preparation  of 
an  earthquake  history  of  Ohio  from  1876  to  the  present;  and  2)  the 
other  phase  of  the  work  has  been  a  study  of  the  short-period  records 
from  the  Milford  stations  with  a  view  to  determining  the  extent  of 
local  seismic  activity.  In  their  work  thus  far,  the  author  has  been 
fortunate  to  have  obtained  excellent  cooperation  from  the  various 
quarries  in  Ohio,  Kentucky,  and  Indiana.  Future  plans  are  mentioned; 
the  author  has  received  a  two-year  continuation  of  the  grant  to 
study  the  seismicity  of  the  area. 


BRADLEY,  E.  A.,  S.  J.,  R.  B.  HERRMANN,  A  Study  of  the  Seismicity  of  the 
Cincinnati  Arch,  Final  Rept.,  Contract  AF-AFOSR-677-64,  Xavier  Univ., 
Cincinnati,  Ohio,  1967. 

This  report  summarizes  the  work  done  on  the  evaluation  of  data 
on  local,  crustal  velocities  and  dispersion  of  surface  waves  in  order 
to  derive  a  theoretical  crustal  structure  for  the  Cincinnati  Arch. 


BRADNER,  H.,  Geophysical  Measurements  with  Sea  Floor  Instruments, 
Contract  No.  AF  49(638 )- 1368,  Univ.  of  Calif,,  Los  Angeles,  Calif., 
1964. 

Many  properties  of  the  ocean  floor  can  only  be  measured  by 
placing  instruments  directly  on  the  bottom,  three  or  four  miles  down. 
The  author  describes  some  recent  work  in  this  category,  with  special 
emphasis  on  seismic  measurements.  The  difficulties  of  deep  geo¬ 
physical  prospecting  are  discussed.  A  short  history  of  deep-ocean 
seismic  work  is  included:  Maurice  Ewing  of  Columbia  University, 
the  work  of  the  Texas  Instruments  Company  and  the  University  of 
California  is  mentioned.  The  Implacement  Methods,  and  the  Data 
Reduction  Method  are  discussed. 


BRADNER,  H.,  Inertial  Navigation  without  Gyros,  Sci,  Rept.,  Contract  AF 
49(638)-138«,Univ.  of  CalTT.7La  Jolla,  Calif.,  1969 

The  horizontal  displacement  of  an  object  can  be  determined  by 
multiply  integrating  the  outputs  of  two  ideal  accelerometers  mounted 
on  a  pendulum  on  the  object.  The  result  is  independent  of  the  time 
history  of  the  displacement  or  t’.ts.  It  is  also  independent  of  the 
damping  and  natura.  period  of  the  pendulum,  provided  only  that  the 
integration  extends  from  before  the  displacement  occurs,  until  after 
the  pendulum  comes  to  rest. 
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BRADNER,  H.,  J.  G.  DODDS,  and  R.  FOULKS,  Investigation  of  Microseism 
Sources  with  Ocean- Bottom  Seismometers  -  Part  I,  Contract  Af 
49(638 )-1388,  GRANT  AFOSR  62-420,  Univ.  of  Calif.,  San  Diego, 
Calif.,  1965. 

Recordings  to  depths  of  5  km  have  been  made  on  the  Pacific 
Ocean  bottom  with  self-rising  internally  recording  seismometers. 
Simultaneous  recordings  have  been  made  at  land  stations.  The  ocean- 
bottom  noise  spectrum  is  presented,  as  well  as  coherence  between 
two  simultaneous  instruments  separated  one-quarter  kilometer. 
Attempts  to  associate  narrow-beam  Love  and  Rayleigh  peaks  with 
large  storm-generating  areas  or  with  heavy  swell  striking  shore  have 
not  produced  consistent  results.  The  energy  is  largely  carried  in 
different  modes  at  different  times  and  locations.  Discussed  is  how 
some  data  fits  a  model  of  microseisms  generation  at  a  100  mile  strip. 


BRADNER.  H.,  F.  GILBERT,  R.  A.  HAUBRICH,  and  W.  H.  MUNK,  Study 
of  Eartli  Noise  on  Land  and  Sea  Bottom,  Semiannual  Tech.  Sunim. 
Rept.,  Contract  AF  49(628)- 1388,  Univ.  of  Calif.,  La  Jolla,  Calif., 

1965. 

This  study  is  divided  into  three  sections:  (1)  Ocean-bottom  seis¬ 
mic  work;  (2)  Liquid  level  horizontal  accelerometer;  and  (3)  Spectral 
mapping.  The  ocean-bottom  seismic  work  described  relates  only  to 
instrumentation.  The  spectral  analyses  of  stationary  time  series  here 
are  used  to  study  non-stationary  processes.  This  report  shows  some 
results  for  an  earthquake  and  a  nuclear  blast. 


BRADNER,  H.,  F.  GILBERT,  R.  HAUBRICH,  and  W.  MUNK.  Study  of 

Earth  Noise  on  Land  and  Sea  Bottom,  Semiannual  Tech.  Suinm.  Rept., 
Contract  AF  49(638)- 1388,  Univ.  of  Calif.,  La  Jolla.  Calif.,  1966. 

This  paper  presents  material  on  a  wave-number  analysis  of  seis¬ 
mic  noise,  viscosity  of  the  earth,  propagator  matrices  in  elastic  wave 
and  vibration  problems,  and  a  study  of  long-period  ocean-bottom 
seismometers. 


BRADNER,  H.,  F.  GILBERT,  R.  HAUBRICH,  and  W.  MUNK,  Study  of  Earth 
Noise  on  Land  and  Sea  Bottom,  Annual  Report,  Contract  AF  49(638)- 
1388,  Univ.  of  Calif.,  San  Diego,  Calif.,  1967. 

Several  theoretical  seismograms  and  liodographs,  for  the  buried 
line  source  problem,  are  presented  to  illustrate  the  effect  of  gravity 
on  the  locked  Rayleigh  pulse. 

Tlie  effect  of  gravity  on  dispersion  curves,  for  a  layer  with  a 
rigid  bottom,  is  to  distort  them  in  sucli  a  way  to  produce  wave  groups 
similar  to  the  classical  gravity  waves  in  a  fluid  layer  when  the  shear 
speed  is  small.  In  addition,  there  are  very  slow  wave  groups  with 
wavelengths  shortened  by  gravity.  Several  dispersion  curves  are 
presented  to  illustrate  these  features. 


BRADNER,  II. ,  F.  GILBERT,  R.  A.  HAUBRICH,  and  W.  H.  MUNK,  Study  of 
Earth  Noise  on  Land  and  Sea  Bottom,  Contract  AF  49(638)- 1388,  Univer¬ 
sity  of  California,  La  Jolla,  California,  1967. 
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The  five  papers  presented  in  this  report  are:  (1 )  Approximate 
solutions  to  the  Inverse  Normal  Mode  Problem;  (2)  Array  design- 
(3)  Gyroscopic  Seismometer;  (4)  Diagnostic  diagrams  and  transfer 
funct'on  or  oceanic  wave -guides;  and  (5)  Head  waves  from  the  oceanic 
Mohorovicic  Discontinuity. 
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BRADNER,  IL,  R.  A  HAUBRICH,  F.  GILBERT,  and  W.  MUNK,  Study  of 
garth  Noise  on  Land  and  Sea  Bottom,  Semiannual  Tech.  Summ.  Rent 
Contract  AF  49(638)-13B8,  Univ.  of  Calif.,  San  Diego,  Calif.,  1965.  ’’ 

This  semi-annual  report  covers  the  period  through  the  end  of  the 
eleventh  month  of  the  contract.  This  report  covers  research  already 
completed  It  contains  four  parts;  (a)  "Investigation  of  Microseism 
Sources  with  Ocean-Bottom  Seismometers";  (b)  "Note  on  Product 
Integrals  ;  (c)  Matrix  Operations  in  Elastic  Wave  and  Vibration 
Problems  ;  and  (d)  Stationary  and  Noil-Stationary  Ground  Movements 
at  Frequencies  from  1  to  200  Millicycles  per  Second  " 
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BRADNER,  H„  R.  A.  HAUBRICH  and  W.  H.  MUNK,  Study  of 
on  Land  and  Sea  Bottom,  Final  Report,  Contr.  No. 

62,  Univ.  of  Calif.,  Los  Angeles,  Calif.,  1964. 


^arth  Noise 


The  first  section  of  this  report  deals  with  statistical  properties 
of  m.crose.sms  on  land.  This  includes:  spectral  analysis,  stationarity 
normality,  bispectrum.  Microseisms  in  the  band  5-200  meps  and 
station  arrays  are  also  studied.  The  results  indicate  that  most  of 

iSmiC  ?n?.rSy  fr°m  100  t0  400  nu’Ps  Propagates  ,n  a  single 
mode  The  ocean-bottom  seismic  background  spectra  between  Hawaii 
and  New  Zealand  are  found  to  be  similar  to  those  between  Hawaii 
and  Southern  California.  Many  of  the  ocean-bottom  spectra  show 
series  of  peaks  that  do  not  appear  on  land  records.  The  microseismic 
background  spectra  on  the  ocean  floor  do  not  change  significantly 
in  an  hour's  time,  but  day  to  day  changes  may  be  radical 
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BRISnC,?n  ’  tH'  W"  °n~Linc  Processing  and  Recording,  Contract  AF  19(604)- 
7400,  Lincoln  Lab.,  Mass.  Inst.  Tech.,  Lexington,  Mass.,  1965. 

The  author  discusses  his  concept  of  the  overall  processing  for 
data  from  LASA  and  summarizes  the  terminology  he  will  use  for 
various  processing  techniques.  He  then  goes  into  the  details  of  the 
current  and  proposed  on-line  processing  for  LASA. 
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BRISCOE,  H.  W.,  J.  CAPON,  P.  L.  FLECK  JR.,  and  P.  E.  GREEN  JR  FT 
AL,  Interim  Report  on  Capabilities  of  the  Experimental  Lruwe 

|^smicA^  Tech.  Note  1966-TBTitept.  No.  TDR-66-47,  C^St - 

196619  628  5167’  LinC°ln  Lal5”  Mass'  Inst-  Tech.,  Lexington,  Mass., 


This  report  presents  an  interim  appraisal  of  capabilities  of  a 
single  Large  Aperture  Seismic  Array  system  to  perform  the  following 
functions:  (a)  preprocess  arriving  seismic  signals  to  increase  their 
detectability,  (b )  u.,e  such  preprocessed  signals  to  perform  on-lino 
automatic  detection  and  location,  (c)  process  recordings  of  LASA  data 
off-line,  and  (d)  use  the  results  of  the  off-line  processing  for  studies 
ol  seismic  source  type. 
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BRISRD°f’i^  _A-Real-Time  Computing  System  for  LASA 

Mass  o?Teoh  I  ’  C?ract  AF  mW-Ml,  Lincom-^ 

mass.  mst.  of  Tech.,  Lexington,  Mass.,  1966. 

olPrA‘argne  se‘sm'c  detection  system  has  been  constructed  in  which 
,  Montana.^  US&££i  ^S^Z 

i^y^ 

hyey  ocuV  iJ  IZitZft  ^  ‘?“mB  to  C°rreCt  malfunction's  where 

processing  the  analog  waveforms  with  a  central  dSal'n'oTi'S!" 

DRISsC05,  H:  W  -  R-  M.  SHEPPARD,  A  Study  of  the  Caoahilitv  nf  „  t.asa 
~ — — -the  Identlfication  of  a  Seismic  Source.  Teelf  Note  iqrr  715 - 

Tech.,  Lincoln  Lab.,  Lexington,  Mass.,  1966. 

a  t  A^tA/eral  stu,dies  have  been  performed  to  investigate  the  abili'v  of 
,LASA  °r  ‘l  ne  work  «f  LASAs  to  aid  in  discriminafing  between  ex¬ 
plosions  and  natural  earthquakes  from  observations  of  the  seismic 
waves  hey  generate.  The  major  effort  has  been  an  attempt  "ate 
an  eve  n  ,7*  the  pP  phase’  first  motion,  and  complexity  o' 

=s. 

more  than  the  S  N  R^  gai  n  ^woukH ncHc  a  t  e  f probably *<Lj'e " o^' h ^abU U y^of 
a  large  array  to  measure  velocity  directly.  Y 

BROCKAMP,  B.  and  I  W.  MUNSTER,  "Seismic  Studies  in  Ice  "  Ztschr 
23’  PP-  241-249'  1957'  ^mnslated  from  ber^f 

Velocity  measurements  of  longitudinal  sound  waves  in  ice  rods 
are  reported  as  a  function  of  temperature  and  positive  pressure 

The  investigations  showed  that  a  slight  increase  of  velocity  exists 
with  decreasing  temperature  and  increasing  positive  pressure. 

BR°rII!m'  R'  A,,„?'  D"  BUCHANAN  and  D.  P.  HEARN,  The  Use  of  the 
Earth  as  an  Electroseismic  Transducer.  Contract  No.  AF  49(638)- 
1085,  Century  Geophysical  Co rp„  Tulsa,  Oklahoma.  1963. 

Electrical  signals  generated  in  the  earth  as  a  result  of  seismic 
energy  were  investigated  as  a  possible  means  of  detecting  low  fre- 
quency  seisnnc  events,  it  was  found  that  the  electroseismicity  of 
7  arth  was  h‘Sh>y  variable  and  inefficient.  For  detection  of  small 
seismic  signals  the  metnod  could  not  be  recommended  over  seismic 
detect  m  methods  involving  use  of  conventional  inertial  seismometers 
For  strong  motion  measurements,  under  certain  conditions,  the 
method  should  be  considered. 
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BROOME,  P.  W.  and  W.  C.  DEAN,  Seismological  Applications  of  Ortho¬ 
gonal  Function  Expansions,  Final  Report,  Contract  No.  AF  49(638)- 
1 1 17,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1964, 

A  method  is  presented  to  represent  very  complicated  transients 
by  only  a  few  numbert  rather  than  by  curves  or  by  the  set  of  coordi¬ 
nate  values  necessary  to  draw  curves.  In  addition,  two  sets  of  pro¬ 
cedures  are  developed,  one  which  is  exact  for  analog  computations, 
and  one  which  is  exact  for  numerical  calculations.  Section  II  of  the 
report  is  concerned  with  sets  of  continuous  orthogonal  functions  and 
is  oriented  toward  analog  computations.  Section  III  is  devoted  to 
developing  sets  of  orthogonal  sequences.  Finally,  special  emphasis 
is  placed  on  the  class  of  transients  called  teleseismic  P  waves. 
Various  examples  are  shown  in  Section  IV  using  real  data. 


BROOME,  P.  W.,  F.  A.  KLAPPENBERGER,  and  D.  E.  FRANKOWSKI, 
Amplitude  Anomalies  at  LASA,  Contract  AF  19(628 )-5 167,  Teledyne 
Indust.,  Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1967. 

Average  amplitude  anomalies  are  presented  as  functions  of 
source  region.  Data  from  approximately  300  events  were  used  in  this 
analysis. 


BROSSE,  P.,  "Seismic  Determination  of  the  Water  Table,"  Ztschr.  f  Geo- 
phys.,  Vol.  23,  pp.  236-240,  1957,  (Translated  from  German),  Con- 
tract  SD-78. 

On  the  occasion  of  a  seismic  survey  in  a  petroleum  concession 
in  the  Upper  Rhine  Valley  graben,  at  more  than  400  test  points,  the 
water  table  was  calculated  from  the  seisniically  determined  uphole 
time  and  the  drilling  depth.  From  the  condition  of  the  ground-water 
level  conclusions  can  be  drawn  concerning  the  presence  and  the  course 
of  ground-water  currents. 


BROWN,  J.  E.,  J.  P.  BURG,  and  A.  H.  BOOKER,  Study  of  a  1-Point  Adap- 
tive  Filter  -  Advanced  Array  Research,  Special  Rept.  No.  4,  Project 
VT/7701,  Contract  F33657-67C-0708,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
1967. 

This  report  describes  a  filtering  system  which  can  adjust  to 
changes  in  either  signal  or  noise,  thereby  overcoming  many  difficulties 
of  time-invariant  filtering,  The  small  amount  of  required  computa¬ 
tional  time  to  update  the  filter  weights  is  another  important  feature 
of  the  scheme  presented, 

An  adaption  algorithm  applied  to  a  simple  time-series  model 
was  studied.  For  the  case  of  stationary  data,  a  tradeoff  between  the 
adaption  rate  and  the  mean-square-error  performance  of  the  filter 
exists.  For  the  case  of  nonstationary  data,  a  tradeoff  between  adap¬ 
ting  too  slowly  and  adapting  too  rapidly  exists.  The  optimum  rate 
of  adaption  appears  to  be  approximately  10  times  faster  than  the 
average  time  rate  of  change  in  the  input  data  statistics. 
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VESIAC  7807  VU 
AD  439  363 


BROWN  R  F.,  Dual -Galvanometer  Seismograph,  Contr.  No.  VT/072.  AF 
33(657)-9967,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

The  presence  of  high-amplitude  microseismic  noise  with  periods 
of  4  to  o  sec  is  a  problem  to  seismologists.  The  summed  output  of 
long-  and  short-period  phototube  amplifiers  (PTA's)  driven  by  a 
single  seismometer  can  provide  a  response  with  a  notch,  substantially 
reducing  this  noise.  A  seismometer  whose  period  can  be  easily 
adjusted  in  this  range  is  used,  since  the  position  of  the  notch  is  con¬ 
trolled  primarily  by  the  period  of  the  seismometer.  The  short-  and 
long-period  PTA's  contain,  respectively,  galvanometers  with  a  0.2 
and  a  ?  10-see  period.  The  best  response  is  obtained  by  setting  the 
period  (  f  the  seismometer  the  same  as  the  microseismic  noise  and 
adjusting  the  gain  of  the  two  PTA's  to  be  equal  at  Ibis  period.  Labora¬ 
tory  tests  agree  with  those  predicted  by  theoretical  analysis 


VESIAC  14, 625- A  VU 


BROWN,  T.  G^  Design  and  Installation  of  a  Borehole  with  Compliant 

Casing  -  Tech,  Rcpt,  No.  66-65,  Contract  VT/5081,  AF  33T65TT-"  15288 
I  elcdync  Industr.,  Geotech.  Div,,  Garland,  Texas,  1966. 


A  shallow  hole  was  drilled  to  a  depth  of  150  ft  in  the  Wichita 
granite  at  Wichita  Mountains  Seismological  Observatory  (WMSO) 
Steel  casing  was  installed  in  the  hole  except  for  the  interval  from  65 
to  jJ.i  ft  throughout  which  compliant  polyvinyl  chloride  (PVC) 
plastic  casing  was  used  to  provide  an  environment  appropriate  to  the 
installation  of  a  vertical  strain  seismometer.  Rigid  standards  of 
deviation  and  alignment  were  adhered  to.  resulting  in  hole  deviation 
of  less  than  1  3  degree  from  the  vertical  and  1/2  in.  maximum  hori¬ 
zontal  displacement  of  the  center  of  the  PVC  casing  throughout  the 
cr.  .cal  depth  interval  from  60  ft  to  120  ft.  The  cased  hole  was  com- 
pleted  with  an  unrestricted  inside  diameter  of  7-5,  8  in.  to  a  depth  of 
127  it  on  April  15.  i960. 


VESIAC  17,615  VU 
AD  822  626 


13ROWN,  T.G..3.M.  POORT,  Subsurface  Studies  and  Shallow-Hole  Propar- 
ation:  LASA  Area,  Eastern  Montana.  Tech,  Rcpt.  No,  TR  65-21  Coim^ 
tract  VT  4051,  AF  3316571-12145,  Geotechnical  Corp..  Garland.  Texas, 


Six  shallow  holes  were  drilled  in  the  Miles  City  area  of  eastern 
Montana.  Lithology,  velocity,  and  density  information  were  obtained 
Irom  logs  conducted  during  the  drilling  operations.  These  data,  to¬ 
gether  with  existing  geological  information  on  the  area,  were  used  to 
perform  subsurface  geological  studies. 


The  studies  indicate  that  the  central  LASA  region  is  situated  on 
approximately  3200  m  of  undisturbed  sediments  lying  eomformably 
on  Precambrian  basement  rocks.  Some  structural  deformation  exists 
at  the  east  and  west  extremities  of  the  region,  P-vavc  velocities 
average  less  than  3km/sec  in  Mesozoic  sediments  to  depths  on  the 
order  of  1900  m,  and  average  about  5,8  km  sec  in  Paleozoic  rocks 
below  that  depth. 


BRUMBACH.  R.  !’..  Digital  Computer  Routines  for  Power  Spectral  Analysis 
Tech.  Rept.,  Rcpt ,  No.  TR  68-3  1  .'Contract  Nonr  4298  (0077  "Genera!  ~ 
Motors  Corp.,  Santa  Barbara.  Calif..  1968 
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VKSIAC  18.C54  VU 


This  rejmrt  presents  FOHTItAN  IV  source  program  listings  for 
8  routines  of  general  use  In  power  spectral  density  analyses  on  a 
dlgil.i|  computer,  lucluded  are  a  Fast  Fourier  Transform  routine 
|X)wer  density  function  routine  via  the  FFT.  and  data  massaging 
routines.  Mat  ematlcal  derivations  and  manipulative  techniques 

forth  In  d’elaH  S,K’C,n'1  ,or  «»"P«ed  data  are  set 


VKSIAC  15.3(5  VU 
Al)  G-15  CN 


VKSIAC  15.101  VI 


IINUMBACII.  II.  l>..  Nt)le  on  tin-  Source  LmrlKin  I’roldem.  Tech.  Kent 
Santa  Kirharn.  Calif.,  I0CC.  1  ’ 

lids  report  contains  a  detailed,  though  not  matheniatlrallv  rtf  - 
onms.  discussion  of  the  source  location  problem  ami  Its  least  squares 

;;;‘u",m  f“r  MV  "»V"C  "M’'-  T>"-  «***vH.||,h»  mils  out  quite  naturally 
In  a  .  ota riant  form  for  spaces  of  arbitrary  dimension.  Tim  pr.  sen- 
tatton  has  Imen  Influenced  hy  the  presumption  that  numerical  eairula 
Hons  will  he  carried  out  on  a  high-speed  digital  computer  N.  new 
rr-sulls  are  presenltxl;  the  note  Is  Inlcml.xl  to  be  of  a  d  d.ictlc  natur. 

"in  SF;  .1.  N..  and  C  It  AI.I.KN.  A  M.rrn-Kar.hgmikc  Survey  of  the  San 

m7-T^rT,4yj‘V’e  ■  V*oiiTrarr*Ar  WWHn. 

I.j37,  C^tifrTnvt.  n?  I  it  h  77P.i*.d<rnn ,  Calif,.  I9i*,r>. 

Micro. earl  (quakes  hate  |«  ,  n  recorded  with  niarniimb  s  down  i„ 

-I  -  at  more  than  GO  sties  along  the  s.m  Andreas  Fruit  in  south,  rn 

,n"  rva,,‘  «  2  "■"*  "*  1  vear.  re,-r.  e,,..ng  more 
(Iran  3.1.000  litxir*  id  usable  records  Klgltl  Irallrr-titooiged  Instru¬ 
ment..  were  .g  rated  will.  ,wak  gains  „f  d-»  n„|,„,n  al  2„  u  |M) 
nols*  let  els  ateraglng  alsmt  0.1  mu  amplitude  of  grmind  mo*  inn 
(.inserted  mtero-earf Itquake  wittily  varies  virtually  nil  along  the 
cen’ral  section  id  (he  Fault  t«  more  than  75  slin  ks  Halit  In  the 
Impcrla:  Valley  Quiet,  st  is  the  300  km  segment  tw  twee  n  Clmlftmc 
»ml  V  a  Iyer  mo;  more  than  I  tear  o|  recording  at  Uke  Hughes  mdi. 
cates  an  atcragc  ol  only  I  micro. earthquake  within  2A  km  etert  S» 
ctivs.  Aritftiv  of  various  kind-  up  ami  down  It..  Fault  are  deserd-d. 


VKSIAC  20.122  Vt 
Al)  702  82 5 


III  Mil  M.  il..  U  lUF.  I  •).  ami  R,  HVOO.  JfclMiur  Noise  Structure  at 

?,«’ffif?ATn52v' *'•  h,"r'm 'Terr. r,.«. 

.ract  TgT^mOI^.  1  l  mte,-itt  .f  Itergen,  S  o,  Inst.  |w.r,m 
Norway.  J%0 


Power  spectral  a  lap  Ms  n  f  requeect  -  watenumfs  .pare  ami 
coherence  studies  tn  lag  *|vuce  Kite  shown  that  the  m  t-o  ris-ord.d 
by  the  short  petted  |?  sensor  l*  <  r  Stitsarr.it  at  VOKSAK  .-rrtliralh 
dejw’tidenl  on  lb#  weatli*  uniato  n  in  llm  North  Atlantic  (>  can  It 
addition  to  the  low  ir«|ue«Ct  noise  trom  Hie  west,  there  Is  nl.sertrtl 
-  second  line  niseis  ms  ln»m  the  Itilttc  Sa  lb-cause  o|  the  mm- 
| mil mpir  noise,  the  coherence  is  usually  stionglv  a/m.ulhal  de,»  „lem 
lie  ng  reprejmnt.-vl  in  lag  space  tn  ellipses.  Time  variations  n|  the 
i  tdierence  try  a  (actor  ol  are  easily  observed. 
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BURG,  J.  I’.,  Spatial  Chanclrrlsllcs  of  Ambient  Sim rl* Period  Seismic  Noise 
Contract  No.  ARPA  Agency  Document,  Texas  Inst.,  Inc., I);?! las,  Texas, ^ 
1903  (OFFICIAL  USE  ONlY). 


BURG,  J.  P.  and  M.  BACKUS,  Array  Research  Basic  Theory  nf  Probabilistic 
Processing,  Special  Report  NoTT,  AF  13T6WT-T2747,  VtT4053,  Texas 
Instruments.  Dallas,  Texas,  I9C4. 

Tills  report's  goal  and  that  of  later  reports  Is  lo  Investigate  the 
desirability  of  using  prnhablllst Ic  processing  on  an  array  of  selsmom* 
elers  with  the  aim  of  detecting  earthquake  or  underground  nuclear 
blast  signals  In  the  presence  of  ambient  seismic  noise. 

This  report  narrows  Itself  down  to  the  processing  of  Gaussian 
multichannel  stationary  time  f  cries. 

The  first  section  deals  with  the  basic  theory  of  probabilistic 
processing  theory. 

In  Section  II  the  theory  of  prolialilllstic  processing  Is  applied  to 
variations  of  a  single-channel  detection  problem  with  the  aim  of 
Illustrating  the  nature  of  probabilistic  processing, 

Section  III  contains  the  derivation  of  a  practical  analog  technique 
for  Implementing  proliahl  list  Ic  processing  on  an  array  of  seismom¬ 
eters. 


BURG.  4.  P.t  A.  AUM,  Minimum- 1 V>w»r  Array  Processing  of  the  TFO 
I /mg- Noise  Sample.  AdvancriT  Array’Rosearrh,  Siw-c  la  I  Hein  r\o.~l  2 , 
Cimt ract  \rr^77d Trxas~Tnst .,  Inc.,  Dallas,  Texas, 
I9GH. 

This  report  Investigates  the  ellectlvene«s  ol  the  minimum-power 
array  processing  lechnlque  In  determining  seismometer  Inequall/allons. 
Tlie  terhnique  Involves  partitioning  the  selsmnmetrr  array  Into  two 
groups  and  designing  MCF's  for  each  grojp  so  that  the  mean-sqeare- 
ern»r  between  the  two  MCF  outputs  Is  a  minimum  under  Ihe  constraint 
that  the  output  power  ol  one  ol  the  MCF's  Is  unity. 


BURG,  J.  I'.,  and  G.  C.  BURRELL,  Arrav  Research.  Semiannual  Tech. 
Rcpt.  No.  5.  15  Novemlwr  1 905 TrUI!TMayl9^C,  Contract  \T  4053. 

AF  33(0571-12747,  Texas  Inst.,  Inc.,  Dallas,  Tin’s,  1900 

Project  VT  4053  Is  directed  Inward  continuing  «.  «•  development 
of  array-processing  technology  for  nuclear  survnllanc.  ami  exploi¬ 
tation  ol  the  superior  data  available  Iron*  arrays  for  analysis  of 
distant  P-wave*. 

Work  during  the  |>rrlnd  coverixl  hv  this  repirl  has  Included  (If 
Preliminary  analysis  of  ihe  amhie.nl  noise  recorded  on  the  large-aper¬ 
ture.  short -period  array  al  TFO  a  ml  al  el -Id  van  l«*cal»ons:  (2 1  Pre¬ 
diction  of  st»»rl-perlis1,  slgnal-gcnerali-d  noise  compiled  from  lopn- 
gra|*hlc  charts  using  TFO  3-ro.iipnnent  data:  (3 1  A  study  ol  suiface- 
wave  noise  estimation  using  horizontal  components  al  TFO.  (41  A 
study  of  various  CPO  leleselsm  ensemble  subgroups;  (51  A  studv  of 
tnrilil  arrav  capabilities  al  AMO  s«»  rsllm.il ions  of  ihe  seismometei 
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PTA  output  inequities  could  be  made  and  to  compare  the  effectiveness 
of  the  MCF  systems  with  a  summation  of  10  seismometers;  (G)  A 
study  of  capabilities  at  CI’O  to  Investigate  the  effectiveness  of  small 
partial  arrays;  (7)  An  analysis  of  UHO  road  noise  so  fillers  can  be 
designed  to  reject  this  noise;  and  (8)  Ttie  assembly  of  data  libraries 
from  data  collected  at  TFO,  U  1)0  and  WMO. 


IIUUG,  .1  P.,  G.  C.  BURUKI.l,,  Array  Research,  Analysis  of  K-LIno  Wave¬ 
number  Spectra  from  the  TFO  Long "Noise  Sample , "Spec ini  TieptT  No.  "53 , 
Project  VT'4t)53,  Contract  "AT  33fu  J7T-1  27*1 7  ~  Tex  as  Instruments,  Inc., 
Dallas,  Texas,  I9G7. 


VKSIAC  IG.0G2  VU  Tills  re|»orl  contains  the  analysis  of  I  -  dimensional  wavenumber 

Af)  813  107  S|>ertra  obtained  from  a  20  -  min  ambient  seismic  noise  recording  at 

a  crossarray.  The  I  -  dimensional  wavenumber  spectra  presented  In 
Ibis  re|)ort  are  physically  Interpreted  as  projections  of  2  -  dimensional 
power  density  s|>eclra  onto  |>orpcndlculnr  axes  which  are  parallel  to 
the  two  arms  of  the  crossarray  at  TFO.  Thus,  these  new  wavenumlier 
sj>ecira  t'.lve  the  power  density  of  the  ambient  sclsmlr  noise  as  a 
function  of  Its  apparent  wavenumlier  along  each  of  the  two  arms  of  the 
array.  Although  knowledge  of  the  s|>cclral  projections  onto  two  per¬ 
pendicular  lines  Is  basically  inferior  to  knowing  the  2  •  dimensional 
spectrum  Itself,  the  exceptionally  high  resolution  of  these  K  -  line 
spectra  allows  a  much  finer  analysts  of  the  TFO  long  noise  sample 
than  could  lie  done  before  using  only  the  low  resolution  2  •  dimensional 
spectra. 


IIUUG,  .1  f\,  G  C  IHIIIUFI  i..  .)  PONNKR,  and  G  IIAKKK,  et  al.  Array 
Research.  Semiannual  Tech,  Report  No.  5,  15  November  I9G5  In  i5 
Hay  Contract  VT/4053,  AF  33{G57t- 127-17,  Texas  Inst..  Inc.. 
Dallas.  Texas,  f9GG 

VKSIAC  14.819  VU  Project  VT  4053  Is  directed  toward  continuing  the  development  of 

AD  487  220  arrav-proccsslng  technology  for  nuclear  surveillance  and  exploitation 

of  the  sxi|>erlor  data  available  front  arrays  for  analysis  of  distant  P 
waves.  Work  during  the  period  Included'  (It  Preliminary  analysis  of 
the  ambient  noise  recorded  on  the  large-aperture,  short -perlt-d  array 
at  TFO  and  at  eight  van  locations;  (2t  Prediction  of  short-period  sig¬ 
nal  generated  mdse  complied  from  topographic  charts  u  *lng  TFO  3- 
Cont(X»nent  data;  (3)  A  study  of  surface-wave  noise  estimation;  (41  A 
study  of  various  C PO  leieselsm  ensemble  xulrgroupx:  fa)  A  study  of 
pnr*ial  array  capabilities  al  WMO;  (G  A  study  of  rap'ibllliics  at  CPO 
to  Investigate  the  effectiveness  of  small  partial  arrays:  (71  An  analysts 
of  UflO  road  mdse  so  fillers  can  be  designed  to  reject  this  noise;  (Hi 
The  assembly  of  data  lilirarles. 


Itt’ltG,  .1.  P  T  -I.  CltLTSK.  and  A  It  llOOKKH  Statistics  Governing  the 
Design  and  Performance  of  Noise-  PrcdlcitorTTlUcrs.  Advanced  Array 
Resea rch,  Rept.  No7"3.  Project  "VY/TID  I’.  Coal r acTT33G57-G7C - 0708 . 
Texas  Inst..  Inc..  Dallas,  Texas,  19G7. 

VKSIAC  17,431  VU  in  designing  a  digital  multichannel  filter  from  a  limited  sample 

AD  82C  558  of  noise,  a  highly  Important  parameter,  <».  Is  defined  as  the  true  mean- 

square  error  of  the  cstlmaUxl  fiber  (I.  e  .  the  average  long-term 
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performance  of  the  filler  (ililninod  from  the  iioIm*  sample  I  divided  |,y 
the  true  mean-square  error  of  the  optimum  filter. 

A  second  similar  parameter.  ,i  defined  as  the  estimated  mean- 
square  error  of  the  estimated  filler  (i.  e..  the  regression  error) 
dlvlde<t  l»v  the  Irue  mean-square  error  of  the  optimum  filter  Is  highly 
useful  In  deciding  I  In*  reliability  of  the  apparent  effectiveness  of  the 
designed  filter. 

The  prol, ability  densities  of  o  and  ,1  are  derived  for  the  Causslan 
assumption  and  r.rafihs  useful  In  experiment  design  are  presented  in 
Ibis  reporl , 


IIUIU;.  .1.  I'..  Cl.  I)  It  A  (It.  I,.  N.  IIKITINf,.  and  A.  II.  IIOOKl.K.  el  al..  Ad¬ 
vanced  Arra  .iseavch,  Final  Roptirt.  Contract  VT  "Till.  F33Gfi7- 
CAC -qMH.  Texa s  fiTsT.,  Inc.,  Dallas,  Texas,  10GH. 

A  qualitative  summary  of  the  four  prlnrl|ial  tasks  pnrsmif  during 
l%7  is  present u|, 

I'riurlput  tasks  reported  are  studies  of  rout iiiuotisly  adaptive  data 
processing  systems;  use  of  miilllcoiii|iunrnt  arrays  of  inlxml  sensor 
type:  signal  and  noise  characteristics  across  a  worldwide  seismic 
network:  and  new  approaches  to  the  Intra-array  signal  equall/allon 
proldem. 


III  Uti.  .1.  I'..  It.  .1  IIOI.VFH.  ami  A  II.  IIOOKCM.  Adaptive  Filtering  of 
Seismic  Arrav  Data.  Advanced  Array  Heseanh.  S|ht .  Ifepi.  So.  |. 
I'rofecl  U  ‘7701.  Contract  F336!>7-l'.7C-0708.  Texas  Inst..  Inc..  Dallas 
Texas.  IIH.7. 

VF  Adaptive  tuulllciiainicl  prediction  filtering  has  |*ccn  rompliied 

on  four  data  samples,  ami  adafitlve  maximum -likelihood  signal  ex¬ 
tract  ton  has  been  done  on  one  sample  Comparison  of  adaptive  re¬ 
sults  with  those  iiHnined  from  processing  the  same  data  with 
slationarv  fillers  fnonclianging  filters  designed  from  correhition- 
fuiirlion  estimates)  shows  that  the  adaptive  tillers  approach  the 
slationarv  filters  as  k  (the  rate-of -convergence  parameter  in  the 
adaptive  a  Iron  limit  afiproaclies  0.  For  larger  values  •  k  .  adaptive 
predlr'li»i>. error  filtering  does  l**ller  than  stationary  fillers  on  non- 
llme-sl.Hienar«  data,  tml  slationarv  tillers  are  Utter  on  data  sampler 
which  ap|*e.ir  Mi  lie  time-uniform 


III *1U i.  .1,  I’,  and  C.  II.  I.!',  Analysts  ol  Ihe  Wichita  Mountains  Set  sinological 
Otiservalorv  Amtilenl  N‘«iTsc “Spec lr.ll  Tam  s.  Aii v ; i tic ciT  A r r. i v  l t er  e., rcTi 
f»|wr i ani.  pl. *\7rm.  Cbm r.ict  W770f.  T33f.r>7-r.«C-fWC7,  Texas 
Inst.,  Inc.,  Dallas,  Texas.  I9G9 

D  A  long  sample  of  Wtclitla  Mountains  Set  sinological  Observatory 

short -period  anil, lent  led  sc  is  analv/ed  to  determine  the  source  and 
pn>p.tgall»n  mode  of  the  energy  ap|N*arlng  as  narrow  lines  in  Die 
noise  spectrum.  Rayleigh  wave  pro|ugallon  from  the  northeast  Is 
inferred  from  the  study  id  phase  spectra. 

A  lime-domain  technique  for  predicting  extremely  narrow -line 
s|H*clrnl  components  so  Hut  they  may  he  removed  liy  suhlractlon  Is 
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'  '  M(  *  H  'lisriissnl  In  Texas  lust,  urn, -„is  Multiple 
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Array  Processor  final  report.  One-percent  random  noise  was  added 
to  (he  noise  model  during  filler  design  and  the  signal  model  was  un¬ 
changed.  Tito  new  filter  sel  has  bean  installed  and  now  Is  operating 
as  MCF-9  at  UNO. 


HURUELL,  G.  C.,  F.  It.  HINDER,  It.  H.  RODEN,  and  L.  N.  IIEITING,  Array 
Research.  Final  Rept.,  Project  VT/4053,  Contract  AF  33(657)-  127TT,  v 
Texas  Instruments,  Inc.,  Dallas.  Texas,  1967. 

In  this  report,  work  done  In  the  following  areas  Is  summarized: 

(1)  Multisensor  and  Multicomponent  studies;  (2)  Analysis  of  k-llne 
wavenumlicr  spectra  from  the  TFO  long-noise  sample;  (3)  Analysis 
of  3-component  long-  and  short -|>crlod  data  recorded  at  TFO;  (4 ) 

An  Investigation  of  methods  of  separating  waves  by  phase  at  CPO;  and 
(SI  Velocity  partitioning  at  CPO  and  TFO. 


HURRELL,  G.  C..  P.  R.  LINTZ,  Array  Research.  Array  Processing  at 
UHO,  Special  Report  No.  22,  Project  Vt/4053,  Contract  AT  33(C!>T)- 
1 2*747.  Texas  Inst.,  Inc.,  Dallas,  Texas,  19G7, 

The  purpose  of  this  study  was  to  determine  the  amount  of  noise 
that  could  be  predicted  at  UHO  by  the  use  of  noise  prediction  filters. 
Twenty-two  noise  prediction  filters  were  developed  and  evaluated  for 
the  surface  and  subsurface  planar  arrays  ut  UHO.  Results  indicated. 
In  part,  that  below  1.25  cps,  the  noise  field  was  highly  predictable, 
while  above  1.25  cps,  the  noise  field  was  almost  random. 


V  ESI  AC  15.739  VU 
A"  809  702 


VESIAC  16,080  VU 
AD  814  568  L 


HURRIDGK.  R.,  The  lxgeudre  Functions  of  the  Second  Kind  with  Complex 
Argument  in  the  Theory  of  Wave  Propagation .  l*u(>l.  S'o.  440,  AF-  ~ 

A  TOSH -7 10 -64 ,  I'nlvToTCalif..  l.os'Aitge'lesT  Calif..  1965. 

VESIAC  12,580  VU  Implicit  In  the  asymptotic  expansion  ol  functions  given  by  Hobson 

is  the  fact  that  they  represent  traveling  waves  In  spherical  structures, 
while  Pn  (cos  theta)  and  Q„  (cos  theta)  represent  standing  waves. 
Whereas  the  exponential  function  and  the  llankcl  functions  are  uni¬ 
versally  exploited  for  this  same  reason  these  Qn  (cos  theta  plus  or 
minus  Oi)  have  t>een  neglected.  It  Is  the  atm  of  this  pa|»er  to  demon¬ 
strate  that  their  use  leads  to  a  completely  natural  derivation  of  ray 
contributions  In  problems  concerning  waves  in  and  alsiut  spheres. 


VESIAC  1  1.824  VU 


HURRIDGK.  II.,  Mode  Conversion  In  a  Wave  Guide  with  Slowly  Varying 
Width  and  Direction  as  a  Perturbation.  I*ubl.  No,  442.  GRANT1  Apt) 
71  J-G4,Tm'v.  oTTallf ..  T ais  "Angeles,~Cn Ilf,,  1965. 


In  this  pa|ter  the  wave  guide  Is  regarded  as  a  slight  distortion  of 
one  for  which  the  variables  in  ti.e  wave  equation  separate.  The  two- 
dimensional  spare  of  the  latter  wave  guide  is  not  flat.  The  perturba¬ 
tion  is  applied  to  the  metric  to  give  back  the  original  wave  guide  In 
physical  space. 
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BUUTMAN,  B.  S.,  "The  Talas- Fergana  Fault  and  the  San  Andreas  Fault," 
Akad,  Nauk,  SSSR.  Geol.  Inst.,  No.  80,  pp.  128-151,  1963,  (Translated 
from  ttussian),  Contract  DA  49-083  OSA-3137. 

In  this  article,  a  brief  outline  of  the  San  Andreas  Fauit,  the  best 
known  fault  with  a  large  amplitude  Is  given.  The  San  Andreas  Fault 
is  compared  with  the  Talas- Fergana  Fault  in  the  Tien  Shan. 

BYBEE,  il.  II,.  Suljoptical  Multichannel  Digital  Filters,  Seismic  Array 

Processing  Techniques,  Tech.  Itept.  No.~2~,  Contract  VT^O!,  F33657- 
7OC-0100  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

This  report  discusses  a  new  method  of  generating  time-domain 
filters  to  extract  a  signal  from  digitized  multichannel  noise.  The  new 
filter  generation  technique  is  based  on  the  frequency-domain  Wiener 
filter  rcs|>onsc  and  uses  the  nican-squarc-error  of  the  whole  filter 
set  in  the  transformation  back  into  t he  time  domain.  This  new,  com¬ 
putationally  efficient  technique  was  evaluated  against  a  previously 
used  technique,  also  based  on  the  frequency-domain  Wiener  filter 
response.  Two  different  sets  of  experimental  noise  data  with  i>owcr 
spectra  specified  at  65  frequencies  were  used  in  the  filter  evaluation, 
and  the  signal  to  be  detected  was  assumed  to  have  the  same  power 
spectrum  as  the  noise  to  prevent  frequency  filtering.  For  the  first 
noise  sample  and  37-point  long  filters,  the  previous  technique  gave 
0.8  db  more  error  than  the  optimum  frequency-domain  filter  and  the 
new  filtering  technique  gave  0.5  db  more  error.  For  the  second  noise 
sample,  these  respective  filters  had  1.2  db  and  0.9  db  more  error  than 
the  optimum  technique. 


BYEHLY,  P.,  and  B.  A.  BOLT.  A  Study  of  Focal  Mechanism  and  Aftcr- 
shock  Characteristics  of  Small  Earthquakes.  Final  Kept .,  Contract 
-  '  of  Calif..  Berkeley.  Calif.  1965. 


Six  permanent  and  three  mobile  seismograph  stations  have  been 
added  to  the  University  of  California  network.  Ten  of  nineteen  sta¬ 
tions  arc  linked  to  Berkeley  by  telephone  lines,  reporting  directly 
onto  16  mm  film  signals  from  short -period  Benioff  seismometers  as 
well  as  Instruments  with  a  15-second  free  period.  The  network  pro¬ 
duced  an  exhaustive  record  of  seismic  activity  in  California's  central 
coast  region  with  emphasis  on  earthquakes  of  magnitude  of  5  and  less. 
In  connection  with  these  quakes,  epicenters  and  mobile  station  place¬ 
ment  are  discussed.  Also  discussed  are  rccalibratlon  of  travel-time 
tables  with  data  from  a  study  of  quarry  blasts,  and  four  local  earth¬ 
quake  sequences. 


CABANNES,  II.,  "Theory  of  Shock  Waves."  Mandtmok  of  Physics.  IX.  Fluid 
M'-ch..  pp.  162-224.  1960.  (Translated  from  French'), "Con't ract •  D7T- 
•H-T5B3  OSA-3137. 

This  chapter  has  been  divided  into  three  parts.  In  the  first,  we 
arc  establishing  the  equations  forming  the  basts  of  the  theory.  In 
Part  B.  we  are  studying  shock  waves  in  stationary  motion:  the  obstacle 
is  placed  into  an  infinitely  animated  fluid  with  a  uniform  translation 
and  we  assume  that  a  steady  flow  can  be  established;  at  cacii  point 
the  velocity  is  independent  of  time.  In  Part  C.  we  are  studying  the 
propagation  of  shock  waves. 
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a  method  based  on  fundamental  equal  ions  of  the  theory  of  seismic 
rays,  they  determined  the  travel  times  of  the  ScS  waves.  They  used 
the  values  of  the  propagation  velocity  of  the  transverse  waves  obtained 
by  Gutenberg  and  Richter,  and  C.  G.  Dahm.  In  the  first  case,  a  depth 
to  the  core  equal  to  2920  km  was  obtained  In  optimum  agreement  with 
the  generally  accepted  value;  in  the  second  case,  the  values  were 
somewhat  in  disagreement.  Gutenberg’s  and  Richter’s  velocity  dis¬ 
tribution  of  S  waves  with  depth,  therefore,  seem  more  reliable  than 
Da  hni's. 


CAPON.  J . ,  Asymptotically  Optimum  Multidimensional  Filtering  for 
S:i.n?,lllod-D:‘ta  Pl'ocos-si|ig  °f  Seismic  Arrays,  Contract  AFT97C28>- 
5167.  Lincoln  Laboratory,  Mass.  Institute  of  Tech.,  Lexington  Mass 
19Gf). 


VMS  I  AC  13,-112  VU 
Al)  G2G  188 


A  number  of  asymptotically  optimum  multidimensional  filtering 
methods  tire  investigated  with  Ihe  purpose  of  determining  filtering 
techniques  which  require  relatively  little  computing  time  to  implement 
with  a  digital  computer.  The  asymptotic  properties  of  the  maximum 
likelihood  and  minimum-variance  unbiased  multidimensional  filters 
are  investigated  in  the  sampled-data  case.  Described  is  why  these 
two  multidimensional  filters  are  shown  to  be  identical.  Also  dis¬ 
cussed  is  the  martingale  properly  of  conditional  expectation.  In 
addition,  an  asymptotically  optimum  frequency  domain  synthesis 
procedure  is  given  for  two-elded  multidimensional  filters. 


CAPON.  .1.,  Signal  Proceeelng  Results  for  Continental  Aperture  Seismic 
Array,  reel'..  Note,  Rept.  Nos.  TN  1970- lLT^l7ST):’rit:Trn7ra,Tronri;act 
AF  l!)(628)-!i  1G7 ,  Lincoln  Labs.,  M.  1.  T..  Lexington,  Mass.,  1970 

VES1AC  20,302  VU  The  processing  of  short-period  P-wiive  data  from  a  continental 

AD  707  8G3  aperture  seismic  array  Is  considered.  The  array  consists  of  sites 

located  at  the  Large  Aperture  Seismic  Array  (LASA)  in  eastern 
Montana  and  long  Range  Seismic  Measurement  (LKSM)  stations  lo¬ 
cated  in  North  America.  In  particular,  the  feasibility  of  recognizing 
the  arrival  of  the  pP  phase,  making  use  of  I’-pP  differences  in  velocity 
across  such  a  large  array,  is  considered.  In  addition,  the  determination 
of  the  l’-wave  source  structure  of  an  event  is  considered  by  using  the 
array  to  essentially  steer  many  beams  in  the  vicinity  of  the  epicenter 
of  the  event.  The  capability  of  the  array  to  perform  these  two  func¬ 
tions  Is  evaluated  and  discussed  in  detail. 


CAPON.  .1.,  it,  .1,  GllKFNFlLl.l),  and  P.  K,  O.RKKN,  ,lr,,  LASA  Off-Line 
Array  Processing  Results.  Contract  AF  lfHGOI  1-7400,  LincoTnTah.. 
Mass.  Inst.  Tech.,  Lexington,  Mass  ,  1985. 


VKSIAC  13,858-0  VP 
AD  G-18  -115 


The  authors  have  processed  digital  array  data  from  TFSO  ami 
LASA.  the  purpose  lieing  to  establish  trade  offs  between  sigiml-lo- 
nolsc  enhancement  achieved  versus  the  complexity  or  cost  of  doing 
the  processing.  The  results  described  here  are  relevant  to  the  pro 
detection  array  processing  which  Hnscoc  described  as  necessary  for 
on-line  event  screening  and  rreordmg. 
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CAPON,  J.,  R.  J.  GREENFIELD,  and  R.  J.  KOLKER,  A  Frequency-Domain 
Synthesis  Procedure  for  Multidimensional  Maximum-Likelihood  Pro¬ 
cessing  of  Seismic  Arrays,  Tech.  Note  1966-29,  Rept.  No.  TR-66-203, 
Contract  AF  19{628)-5167,  Lincoln  Lab.,  Mass.  Inst.  Tech.,  Lexington, 
Mass.,  1966, 

A  frequency-domain  synthesis  method  for  multidimensional  max- 
imum-likeiihood  filtering  of  sampled  data  from  seismic  arrays  is 
presented.  The  several  advantages  of  this  procedure  relative  to  the 
time-domain  synthesis  technique  are  discussed.  Also  studied  are  the 
details  of  a  direct  segment  method  for  the  spectral  matrix  estimation 
required  in  the  frequency  domain  approach.  The  bias,  variance,  mean 
square  error,  limiting  distribution,  and  other  propertie..  of  the  spec¬ 
tral  estimates  are  included  in  this  study.  The  details  of  a  Fortran  IV 
computer  program  implementation  of  the  frequency-domain  method 
are  given.  The  experimental  results  obtained  by  processing  two  events 
recorded  at  the  LASA  are  presented. 


CAPON.  .1.,  R.  J.  GREENFIELD,  and  R.  T.  LACOSS,  Design  of  Seismic 
Arravs  for  Efficient  On-Line  Bcamforming,  Tech.  Note,  Contract 
AF  19(6251-5167,  Mass.  Inst,  of  Tech.,  Lincoln  Labs.,  Cambridge, 
Mass.,  1967. 

The  SNR  improvement  obtained  with  delay-and-sum  (DS)  pro¬ 
cessing  is  discussed  for  short-period  seismic  data.  It  is  shown  that 
at  least  3  km  spacing  should  be  maintained  between  seismometers  at 
LASA  or  at  another  site  with  a  similar  noise  environment.  It  is  shown 
that  noise  coherency  measurements  are  of  use  in  determining  the 
sensor  spacing  at  a  new  array  location.  The  parameters  required  for 
a  site  survey  coherency  measurement,  such  as  length  of  data  and 
resolution,  are  aiso  presented.  The  design  of  suharrays  of  approxi¬ 
mately  20  km  aperture  is  described  and  array  patterns  are  given. 


CAPON,  .1.,  It.  J.  GREENFIELD,  and  R.  T.  LACOSS,  Long- Per  tod  Signal 
Processing  Results  for  Large  Aperture  Seismic  Array,  tech.  Note 
T<57)7-!)0,  tiSD-TR-67-564,  Contract  AF  19(6281-5167,  Llncoin  Labs.  - 
MIT,  Lexington.  Mass.,  1967. 

VESIAC  17,135  VU  The  results  of  a  scries  of  off-line  signal  processing  experiments 

AD  663  429  are  presented  for  long-period  data  obtained  from  the  Large  Aperture 

Seismic  Array  (LASA)  iocated  in  eastern  Montana.  The  stgnal-to- 
notsc  ratio  gains  obtained  with  maximum-likelihood  processing  are 
presented  for  body-wave  as  wcli  as  surface-wave  phases.  A  discus¬ 
sion  of  the  frequency-wavenumber  characteristics  of  the  noise  which 
led  to  these  results  is  also  given.  On  the  basis  of  these  experiments 
several  recommendations  arc  made  concerning  optimum  iong-period 
array  configurations  and  on-line  or  off-line  processing  methods. 


VESIAC  16,504  VU 
AD  655  142 


VESIAC  14,466  VU 
AD  634  233 


CAPON.  .1..  R.  .1  GREENFIELD,  and  R.  T.  LACOSS.  Off-Line  Signal  Pro- 
cessing  Results  for  the  Large  Aperture  Seismic  Array.  Tech.  Note 
lPM -aTTHept.  Mo.TTSD-TTl-66-249,  Contract  AF  19(6281-5167,  Mass. 
Inst.  Tech.,  Lincoln  Lab.,  Lexington,  Mass.,  1966. 
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AD  637  016 


VESIAC  8343  VU 


VESIAC  7073  VU 


VESIAC  6017  VU 
AD  412  944 
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The  results  of  off-line  processing  experiments  are  presented  for 
the  experimental  Montana  LASA.  In  particular,  the  SNR  gains  achiev¬ 
able  by  maximum-likelihood  processing,  and  other  simpler  forms  of 
processing,  are  given  as  a  function  of  frequency,  aperture,  and  number 
of  sensors.  A  partial  discussion  of  the  physical  characteristics  of 
the  noise  field  which  led  to  these  results  is  also  presented.  The  spur¬ 
ious  precursor  introduced  by  one  form  of  signal  processing,  and  caused 
primarily  by  the  signal  amplitude  scatter  within  a  subarray,  can  be 
effectively  reduced  by  using  amplitude  equalization.  Processing 
effectiveness,  it  was  found,  also  depends  on  differences  in  absolute 
level  of  the  noises  in  the  various  sensors. 


CARD,  D.  C.,  W.  H.  JURNEY  and  T.  T.  SHARPS,  Feasibility  of  Const  ruc- 
1  'ng  Large  Underground  Cavities,  The  Stability  of  Deep  Large-Span 
Underground  Openings,  Vol.  II,  Contract  No.  ARPA  Order  No7260- 
62,  Colorado  School  of  Mines  Research  Found.,  Golden,  Colo.,  1964, 

This  second  volume  of  the  June  1964  technical  report  to  (lie  U.  S. 
Army  Engineering  Waterways  Experiment  Station  prepared  by  the 
Colorado  School  of  Mines  Research  Foundation  is  divided  into  three 
sections.  The  first  section  deals  with  theoretical  stress  distributions 
on  spherical  cavities  in  homogeneous,  isotropic,  elastic  media.  The 
second  section  discusses  practical  considerations  relating  to  cavity 
stability.  The  discussion  covers  the  lithology,  local  structure, 
regional  geology,  and  const  notion  consideration  to  promote  stability, 
involving  possible  linings  and  support,  and  rock  bursts,  The  third 
section  explains  the  exploration  program  for  selected  sites.  The 
program  aims  at  obtaining  information  on  those  factors  outlined  in 
section  two.  The  costs  and  times  of  execution  for  the  items  making 
up  the  program  are  rule-of-thumb  estimates  only  and  are  based  on 
information  published  by  well  logging  companies  and  bv  drilling  com¬ 
panies. 


CARDER,  D.  S.,  The  Requirements  of  a  Iligh-Sensitivity  Seismograph  Sta¬ 
tion,  VESIAC  State-of-the-Art  Rept.  4410-63-X,  Contract  No.  $D-*78, 
Univ.  of  Michigan,  Institute  of  Sci.  &■  Tech.,  Willow  Run  Labs.,  Ann 
Arbor,  Mich.,  1963, 

This  report  discusses  |»ssible  sources  and  methods  of  propaga¬ 
tion  of  background  noise  and  selection  of  optimum  t  iles  and  methods 
for  reducing  the  effect  of  noise.  Present  and  suggested  future  arrays 
are  included  in  this  discussion.  Highly  sensitive  seismograph  stations 
and  instruments  in  current  operation  are  described,  and  comparisons 
are  made  of  the  ability  of  some  of  the  better  stations  to  record  mag¬ 
nitude  4  to  5.5  earthquakes.  Suggested  designs  of  unmanned  and  oilier 
special-purpose  seismic  stations  are  included 


CARDER,  I).  S..  I).  W.  GORDON  and  .1.  N.  JORDAN,  Seismic  Waves  from  an 
Underground  Nuclear  Explosion  Under  a  Desert  Valiev  -  MISSISSIPPI 
Evem,  Contract  No.  ARPA-ISSAl}  1- 1,  U.  S.  Co.. st  and  Geodetic^Survev 
Wash.,  D.  C.,  1963. 

This  paper  discussed  the  results  of  a  comprehensive  study  of 
basic  seismic  data  from  a  large  underground  nuclear  explosion  at  the 
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Nevada  Test  Site.  The  MISSISSIPPI  event  was  chosen  for  this  purpose 
because  it  had  the  widest  recording  of  any  of  the  NTS  explosions  and 
is  therefore,  the  most  valuable  in  the  study  of  travel  times  and  ampli¬ 
tudes  at  tele  seismic  distances.  In  addition,  the  seismic  spectra  pro¬ 
duced  by  the  explosion  contained  long-period  waves  of  significantly 
greater  amplitude  than  had  been  observed  from  the  NTS  heretofore. 

A  large  collapse  which  occurred  an  hour  or  so  after  the  explosion 
and  a  series  of  intervening  minor  collapses  are  also  of  considerable 
interest. 


CARPENTER,  E.  W., Quantitative  Deductions  from  Explosion  and  Earthquake 
Mechanism  Concepts,  Repl.  No.  7885- 1-X,  Contract  I)A  49-083  OSA- ' 
3137,  SD-78,  Univ.  of  Mich.,  Inst,  ol  Sci.  &  Tech.,  Ann  Arbor  Mich 

1 QA7  ‘  ’ 


VESIAC  15,915-M  VU 


The  United  Kingdom  Atomic  Weapons  Research  Establishment 
has  been  conducting  studies  on  the  detection,  location,  and  identifica 
lion  of  earthquakes  and  explosions.  The  amplitude  and  shape  of 
short-period  records  have  been  the  basis  for  this  study.  Velocity- 
depth  and  Q-depth  models  have  been  used  to  refine  tlie’magnitude 
scale  and  to  obtain  station  corrections. 


VESIAC  7744  VU 
AD  438  710 


CARPENTER,  E.  W.,  Tele  seismic  Methods  for  the  Detection,  Identification, 
and  Location  of  Underground  Explosions,  VESIAC  State -of-thc^ArTRept 
44 10-G7-X,  Contr.  No.  SD-787  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech..  Ann 
Arbor,  Mich.,  1964. 

This  report  attempts  to  show  relationships  between  seismology 
and  the  detection  and  identification  of  underground  nuclear  explosions, 
particularly  at  "teleseismic  distances"  in  the  sr-called  third  /.one. 
Extensive  preceding  work  on  the  detection,  location,  and  identification 
of  earthquakes  and  explosions  is  summarized,  as  the  author  attempts 
to  delimit  the  teleseismic  system  in  terms  of  its  capabilities  in  these 
areas.  It  emerges  from  this  that  careful  study  of  the  recording  and 
analysis  of  teleseismic  signals  appears  valuable  both  in  detecting 
underground  nuclear  explosions  and  in  advancing  t he  science  of  seis¬ 
mology,  The  review  stops  short  of  the  distinctly  political  considera¬ 
tions,  such  as  whether  tt.e  system  capability  would  be  universally 
acceptable. 


VESIAC  8335  VI 
AD  143  373 


CARRACjAN.  W.,  F.  M1C1IA1.KO  and  S.  KATZ,  Water  Wells  in  Earthquake 
and  Explosion  Detection.  Contract  No.  AE  lffff-041-tl37C.  Rensselaer' 
Polytechnic  Inst.,  Troy.  N.  Y..  1964. 

Earthquakes  and  microseisms  have  been  detected  for  two  years 
through  observations  of  water-level  fluctuations  in  open  wells  and 
pressure  fluctuations  in  a  capped  well.  The  transducer  system  com¬ 
posed  of  aquifer  and  detector  can  bo  adjusted  to  provide  sensitivity 
comparable  with  long-period  inertial  seismographs,  and  bandpass' 
extended  significantly  in  both  direrhons.  The  wells  have  recorded 
all  of  the  phases  normally  detected  bv  long-period  inertial  seismo¬ 
graphs:  they  appear  to  be  equally  sensitive  to  l.ove  and  Itavloigh 
waves.  Criteria  have  been  established  for  predieting  the  suitability 
of  wells  for  seismic  detection,  using  relatively  simple  float -recorder 
equipment. 


182 


WILLOW  RUN  LABORATORIES 


VESIAC  7383  VU 


CENTURY  GEOPHYSICAL  CORP.  (STAFF),  Site  Description  of  the  Three- 
PtragP81011*11  Array,  Tryon  Field,  Lincoln  County,  Oklahoma.  Contract 
No.  AF  49(636)-  1U84,  Century  Geophys.  Corp.,  Tulsa,  Oklahoma,  1961. 


This  paper  describes  the  five-well  pattern  site  location  selected 
after  investigation  of  a  number  of  possible  sites  on  the  basis  of  hole 
depth,  seismic  noise  level,  and  accessibility. 


VESIAC  6872  VU 
AD  423  422 


CIIABAI,  A.  J.,  Close-in  Phenomena  of  Buried  Explosions.  Final  Rept 
Contract  No.  DASA-EO-3UU-61,  SandiFCorp.,  Albuquerque,  N.  M.  ’ 
1963. 

The  research  described  in  this  report  is  an  attempt  to  obtain  some 
information  about  close-in  phenomena  which  will  be  helpful  to  the 
realization  of  objectives  in  the  VELA-UNIFORM  Program.  Specific 
aims  of  this  research  have  been  the  developmen'  of  instruments  capa¬ 
ble  of  making  measurements  in  the  nonelastic  region  about  buried  ex¬ 
plosions,  investigation  of  medium  properties  of  geologic  solids  rele¬ 
vant  to  studies  of  the  close-in  region,  and  development  of  a  theory  for 
description  of  spherical  wave  propagation  from  buried  explosions. 


VESIAC  13,858-M 
AD  648  415 


CHAMBERLAIN,  L.  A.,  Multichannel  Filter,  Contract:  VT  5053  AF 
33(6571-13899,  Texas  Inst.,  Inc,,  Dallas,  Tex.,  1965, 

This  report  discusses  the  Multichannel  Filter  (MCF)  a  high¬ 
speed  digital  processor  organized  specifically  for  the  filtering  prob¬ 
lem.  Through  a  special  purpose  processor,  it  permits  full  flexibility 
in  programming  filter  routines.  This  unit  will  be  installed  in  the 
LASA  Data  Center  in  Montana  for  special  processing  applications 
The  MCF  is  contained  in  a  single  standard  19-inch  relay  rack  cightv- 
three  inches  in  height.  The  pnpei  tape  reader  which  is  used  in  repro¬ 
gramming  the  MCF  is  separately  housed  and  is  intended  to  be  cart- 
mounted  so  that  a  single  tape  reader  can  serve  several  MCFs. 


VESIAC  14,809  VU 
AD  630  243 


CI1AT1ERTON,  h.  J.,  Optical  Communications  Employing  Semiconductor 
Lasers,  Tech.  Rept,,  Rept.  No.  TR  392,  Contract  AF  1 9(628 )”5dO.  Mass. 
Inst,  of  Tech.,  Lincoln  Lab.,  Lexington,  Mass.,  I960. 

Discussed  is  the  development  of  optical  communications  employing 
semiconductor  lasers  -  both  noncoherent  and  coherent.  Advantages  of 
the  large  modulation  bandwidth  obtainable  with  these  devices  are  de¬ 
scribed.  as  well  as  the  development  of  communications  systems  for 
98 -percent  weather  capability  over  short  ranges  (rather  than  fair- 
weather  capability  over  long  ranges),  and  the  development  of  supporting 
technology  in  the  areas  of  semiconductor  lasers,  photomultipliers, 
and  fi equcncy-  and  pulse-modulation  electronic  circuitry  and  com¬ 
ponents.  Also,  results  are  given  for  measurements  of  optical  signals 
over  a  two-mile  path  under  a  full  variety  of  weather  conditions  which 
permitted  a  comparative  evaluation  of  AM,  FM.  and  I’M  systems 


l. Ill’.Mi,  5-5,  Special  Technical  Report  Number  0  on  Estimation  of  the 
Depth  of  Focus  of  the  May  ~HJ( T%5 "Ecuador  EarThonakiV  'IVcTiT 
Interim  Rept.,  AFCRL-SG-Gdfl,  Contract  AF  19(653)- 238,  Penn. 
State  Univ..  Univ.  Park,  Pa.,  I960, 
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VESIAC  15,039  VU  The  validity  of  a  modified  version  of  Merdler's  (1964)  dept h- 

AD  641  366  estimation  procedure  is  tested.  Criteria  are  developed  to  screen 

test  significant  answers.  The  criteria  did  not  reject  the  correct 
solutions  when  applied  to  synthetic  data. 

In  testing  earthquake  data,  237  out  of  312  significant  answers 
were  rejected  by  the  criteria.  The  final  output  seismograms  chosen 
for  each  station  after  visual  examination  were  reasonably  simplified 
for  records  which  have  a  large  initial  amplitude,  while  those  records 
beginning  with  a  small  amplitude  were  not  reasonably  simplified,  in 
general. 

The  average  depth  estimate  is  given. 

* 

From  the  consistency  of  the  results,  it  appears  that  identification 
of  pulses  other  than  pP  arc  likely. 


CH1BURIS,  E.  F.,  Crustal  Structures  in  the  Pacific  Northwest  States  from 
Phase- Velocity  Dispersion  of  Seismic  Surface  Waves  (THESIS), 
Contract  AF  l9(628)-27l76,  Oregon  State  Univ.,  Corvallis,  Oregon, 

1965. 

VESIAC  12,338  VU  Phase-velocity  dispersion  of  surface  waves  was  determined  in 

the  Pacific  Northwest  states  by  the  method  of  tripartite  arrays.  A 
computer  technique  was  devised  to  determine  rapidly  periods  and 
adjusted  arrival  times  of  wave  phases.  Hypothetical  crustal  models 
were  proposed.  Adjustment  of  these  models  is  discussed.  The  models 
apply  to  locations  near  the  centers  of  the  arrays;  the  final  models 
were  varied  laterally  so  as  to  agree  with  published  Ilouguer  gravity 
anomalies,  resulting  in  a  crustal  section  from  Idaho  to  the  Oregon 
coast.  The  layers  of  the  final  model  -  their  thickness  and  average 
physical  characteristics  -  arc  discussed. 


CII1BUR1S,  E.  F. ,  Experience  at  TFSO  Extended  Array  -  Travel-Time 
Anomalies,  Contract;  VT  5071,  AF  33(657)-14l04,  Teledyne,  Inc., 
UED.  Alexandria,  Va.,  1965. 

VESIAC  13,858-E  VU  To  test  whether  travel-time  anomalies  exist,  and  whether  they 

AD  648  415  can  he  used  to  align  signals  over  a  large  array,  the  author  measured 

P-wavc  arrival  times  at  the  TFSO  extended  array  stations.  More 
than  300  tcloseisms  from  two  directions  were  used.  Results  are 
given  here. 


C1IIBUR1S,  E.  F.,  LASA  Travel-Time  Anomalies  for  65  Regions  Computed 
with  the  Herrin  Travel -Time  Table,  November  1966  Version,  Sci.  Rept., 
Contract  VT  6702,  F33657-67C-1313,  Teledyne,  Inc.,  Alexandria,  Va., 
1968. 

VESLAC  17,605  VU  Travel-time  anomalies  at  LASA  computed  from  626  telcsetsms 

AD  825  280  with  the  November  1966  llerrin  tables,  are  separated  into  various 

regions  and  then  averaged.  Several  observations  are  made  concerning 
t lie  results. 


CII1BURIS,  E.  F.,  LASA  Travel-Time  Anomalies  for  Various  Epicentral 
Regions,  Sci.  Rept.  No.  1507  Contract  VT/6702,  AF~33(657)-159l9, 
Teledyne  Industries,  lac..  Earth  Sciences  Div.,  Alexandria,  Va.,  1966. 
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VESIAC  14,983  VU 
AD  488  835 


VESIAC  18,338  VU 
AD  832  961 


VESIAC  14,638  VU 
AD  485  028 


VESIAC  16,908  VU 
AD  821  664 


VESIAC  19,668  VU 
AD  854  507 
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Travel-time  anomalies  at  LASA,  computed  from  approximately 
350  telesetsms,  are  separated  Into  various  regions  and  then  averaged. 
Several  significant  observations  are  made  concerning  the  results. 


ClIIBURIS,  E.  F.,  Precision  Location  of  Underground  Nuclear  Explosions 
Using  Teleselimlc  Networks  and  Predetermined  Travel-Time  AnotT'- 
lies,  act.  Kept.  No.  214,  Project  VT/6702.  Contract  J7 

Teledyne,  Inc.,  Alexandria,  Va.,  1968. 

Using  a  series  of  19  explosions  detonated  within  a  2500  km2  area 
of  the  Nevada  Test  Site,  the  effectiveness  is  demonstrated  of  applying 
predetermined  travel-time  anomalies  to  a  limited  network  of  tele- 
seismic  stations  (comprised  of  between  4  and  13  stations  greater  than 
1900  km  distance).  Three  different  travel-time  tables  were  used: 
Jeffrey- Bullen;  Herrin,  1961  version;  and  Herrin,  November  1966 
version;  and  two  different  computer  programs:  LOCATE  and  SHIFT, 
the  former  which  minimizes  the  sum  of  squares  of  residuals  (and  the’ 
latter  which  minimizes  the  sum  of  squares  of  relative  residuals.) 


CHIBURIS,  E.  F.,  Relative  Travel- Time  Anomalies  at  LASA  and  the  Loca¬ 
tion  of  Epicenters  using  1 'Shift",  Sci.  Rept.  No.  147,  Contract  VT/6703, 
AF  33(657)- 15919,  Teledyn’  Industries,  UED  Division,  Alexandria,  Va., 
1966. 

Anomalies  from  180  events  were  calculated  for  the  21  subarrays 
at  the  Montana  LASA.  The  anomalies  are  shown  to  be  strongly  depen¬ 
dent  upon  eptcentral  distance  and  direction.  If  the  observed  anomaly 
scatter  within  an  epicentral  region  is  due  to  epicenter  location  error, 
a  computer  program,  SHIFT,  can  improve  the  epicenter  locations  from 
LASA  by  using  observed  P-wave  arrival  times  and  the  measured  aver¬ 
age  anomalies. 


CHIBURIS,  E.  F.,  TFSO  Long-Period  L- Array  Noise  Coherence,  Sci. 

Rept.,  Project  VT/6702,  Contract  F33657-67C-1313,  Teledyne  Indust., 
Inc.,  Earth  Science  Div.,  Alexandria,  Va.,  1967. 

Three  long-period  noise  samples  recorded  at  the  TFSO  L-array 
were  analyzed  for  coherence  properties.  The  results  indicate  that  the 
ordinary  coherence  is  generally  high  between  elements  5  -  10  km 
apart  and  low  between  elements  further  apart.  Multiple  coherence 
is  high  for  the  first  noise  sample  but  low  for  the  third  sample. 

Zero-delay  noise  summations  for  an  additional  sample  produce 
about  N  1/2  improvement  over  the  average  RMS  noise  level  and 
beamforming  of  a  large  P-wave  signal  produces  about  N  1/2  improve¬ 
ment  in  SNR. 


CHIBURIS,  E.  F.,  R,  O.  AHNER,  The  Comparative  Detectability  of  pP  at 
LASA,  TFSO,  UBSO  and  CPSO,  Sci.  Rept.,  Rept.  231,  Contract  VT/ 
9706,  F33657-69C-0913,  TeleHyne  Indust.,  Inc,,  Alexandria,  Va.,  1969 

A  study  is  made  of  the  comparative  detectability  of  later  seismic 
phase  arrivals,  principally  pP,  using  film  data  recorded  at  LASA, 
TFSO,  UBSO,  and  TFSO.  The  results  indicate  that  LASA  is  an  equally- 
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of  the  noise  at  a  center  channel  is  predictable  by  other  seismometer 
outputs  in  the  array.  This  level  of  multiple  coherence  requires  8  to 
9  input  channels.  Multiple  coherence  with  fewer  inputs  &  ordinary 
coherence  between  pairs  of  channels  are  much  lower. 

From  the  samples  tested  which  all  produce  multiple  coherences 
quite  similar  to  each  other,  we  conclude  that  at  least  9  Input  channels 
are  necessary  to  adequately  describe  the  long  period  noise  at  LASA. 


CHIBURIS,  E.  F.,  W.  C.  DEAN,  Multiple  Coherence  of  Noise  at  3  Vertical 
Arrays  UBSO,  GV-TX,  AP-OK,  Rept.  No.  191,  Project  VT/67P2,  Con- 
tract  F  33657-67-C-1313,  Teledyne,  Inc.,  Alexandria,  Va.,  1967. 

VESIAC  16,393  VU  This  report  shows  multiple  coherence  versus  frequency  at  three 

vertical  arrays  of  short-period,  vertical-component  seismometers. 
One  of  the  seismic  traces,  either  the  surface  trace  or  the  deepest 
trace,  is  used  as  the  output  and  2  to  6  of  the  others  are  used  as  inputs. 

The  multiple  coherence  properties  of  the  noise  are  similar  at 
the  three  vertical  arrays  with  similar  geometries.  At  all  three  sites 
the  downhole  channels  correlate  with  each  other  better  than  with  the 
surface  channel.  At  all  three  sites  the  coherence  between  downhole 
seismometers  decreases  markedly  as  their  separation  increases. 


CHIBURIS,  E.  F.,  W.  C.  DEAN,  Multiple  Coherence  of  Short  Period  Noise 
at  LASA,  Rept.  inu.  190,  Project  VT/6702,  Contract  F-33657-67-C- 
1313,  Teledyne,  Inc.,  Alexandria,  Va.,  1967. 

VESIAC  16,394  VU  This  report  shows  multiple  coherence  versus  frequency  with  2 

AD  816  029  to  9  input  channels  for  short  period  noise  fields  at  LASA.  Intersub¬ 

array  noise  from  the  center  seismometers  in  the  500  foot  holes  at 
LASA  shows  low  multiple  coherence  for  all  frequencies  from  0.1  to 
2.5  cps  even  with  the  closest  subarrays  represented.  The  intersub¬ 
array  multiple  coherence  indicates  that  the  expected  noise  reduction 
from  a  prediction  error  filter  is  about  1  db  over  the  filling  interval 
and  about  0  db  outside  the  fitting  interval. 


CHIBURIS,  E.  F.,  W.  C.  DEAN,  Multiple  Coherence  of  Short  Period  Noise 
at  UBSO,  and  TFSO,  Rept.  No.  192,  Project  VT/67  02,  Contract  F  33657- 
67-C-1313,  Teledyne,  Inc.,  Alexandria,  Va.,  1967. 

VESIAC  16,387  VU  Multiple  coherence  gives  a  quantitative  measure  versus  frequency 

of  how  well  a  linear  combination  of  n  input  channels  can  match  the 
(n  +  1)  st  channel  in  a  seismic  array.  If  the  inputs  can  match  the 
output  exactly,  then  the  multiple  coherence  is  unity  and  only  n  channels 
are  necessary  for  short-period  noise  fields  at  UBSO  and  TFSO. 

The  multiple  coherence  of  the  noise  at  UBSO  and  TFSO  short- 
period,  vertical-component  arrays  is  high  (greater  than  0.9)  over 
the  microseismic  frequency  band. 

The  decay  of  the  multiple  coherence  of  the  noise  with  increasing 
frequency  is  faster  at  TFSO  than  at  UBSO  and  faster  at  UBSO  than  at 
LASA. 
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CHIBURIS,  E.  F.,  W.  C.  DEAN,  Teleseismic  Signal  Alignment  at  the 
Tonto  Forest  Extended  Array,  Seis.  Data  Lab.  125.  Contract~VT/ 

2037,  AF  33(657)- 12447,  UED  Earth  Sci.  Div.,  Teledyne  Industries, 
Inc.,  Alexandria,  Va.,  1965. 

This  report  presents  the  results  of  determining  significant  travel¬ 
time  anomalies  at  the  TFSO  extended  array  stations  from  more  than 
300  teleseisms.  The  results  indicate  that  the  station  anomalies  vary 
with  distance  and  azimuth,  and  are  necessary  for  signal  alignment. 

The  alignment  by  anomalies  is  shown  to  agree  with  the  alignment  by 
cross-correlations;  the  former  method  is  recommended.  Signal 
alignment  errors  and  possible  explanations  of  the  anomalies  are 
discussed. 


CHIBURIS,  E.  F.,  R.  A.  HARTENBERGER,  The  Detection  Threshold  at  the 
Montana  LASA,  Rept.  No.  185,  Project  VT/6702,  Contract  F  33657- 
67-C-1313,  ARPA  Order  No.  624,  Teledyne,  Inc.,  Alexandria,  Va., 
1967. 

Short-period  P  arrivals  on  LASA  beamformed  traces  for  56 
teleseismic  events  were  used  to  compute  event  magnitudes  and 
corresponding  threshold  magnitudes. 

The  average  event  magnitude  reported  by  the  USC  &  GS  differed 
by  less  than  0.1  from  the  average  magnitude  computed  at  LASA. 
Threshold  magnitudes  varied  from  3.2  to  4.0;  the  average,  3.6,  is 
biased  downward  about  0.1,  because  of  the  magnitude  factors  (B)  for 
deep  foci,  and  an  additional  0. 1-0.2  depending  upon  night-day  noise 
fluctuations  at  the  LASA. 


CHIBURIS,  E.  F.,  R.  A.  HARTENBERGER,  LASA  Signal  and  Noise  Ampli¬ 
tudes  for  Three  Teleseismic  Events,  Scientific  Report  No.  151,  Con- 
tract  VT/6702,  AF  33(657)- 15919,  Teledyne  Industries,  UED  Division, 
Alexandria,  Va.,  1966. 

Signal  amplitudes,  noise  levels  (rms)  and  S/N  were  computed  from 
LASA  recordings  (1325  seismograms)  of  three  teleseismic  events;  in 
addition,  unphased  and  phased  subarray  summations  were  formed. 

The  results  of  this  study  indicate  that  signal  amplitudes  within  a 
subarray  vary  by  a  factor  of  three  or  four  and  that  there  is  an  equiva¬ 
lent  variation  in  subarray  mean  amplitudes  across  the  entire  LASA. 
Noise  levels,  on  the  other  hand,  are  fairly  uniform  across  LASA  for 
a  given  event. 


CHIBURIS,  E.  F.,  R.  A.  HARTENBERGER,  Signal-to-Noise  Ratio  Improve¬ 
ment  by  Time-Shifting  and  Summing  LASA  Seismograms,  Sci.  Rept. 

No.  164,  Contract  VT/6702,  AF  33(657)-15919,  Teledyne  Industries, 
Inc.,  Earth  Sciences  Div.,  Alexandria,  Va.,  1966. 

S-P  LASA  seismograms  of  19  earthquakes  were  prefiltered,  time- 
shifted,  and  summed  by  digital  computer  to  determine  for  ea^h  event 
the  P-\/ave  SNR  gain  relative  to  the  average  input.  Compared  to  the 
mean,  the  "signal"  amplitude,  (half  the  maximum  peak-to-trough  de¬ 
flection  in  the  P  signature)  was  suppressed  on  each  final  trace  about 
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3  db,  whereas  the  root-mean-square  level  was  lowered  18  to  21  db. 
The  prefiltering  and  signal  alignment  procedures,  however,  signifi¬ 
cantly  reduced  the  first-motion  amplitude  of  unfiltered  data.  The 
average  SNR  for  each.event  was  improved  15  to  18  db  by  summing 
all  LASA  traces.  Approximately  5  db  of  the  improvement  is  attributed 
to  the  modified  time  shifts  resulting  from  the  use  of  predetermined 
average  travel-time  anomalies. 


CHINNERY,  M.  A.,  Earthquake  Magnitude  and  Source  Parameters,  Sci. 
Rept.,  Contract  F44620-67C-0006,  Brown  Univ.  Providence,  R.  I., 
1969 

VESIAC  19,403  VU  Previous  attempts  to  find  empirical  linear  relationships  between 

the  magnitude,  M,  of  an  earthquake  and  the  logaritl.m  of  one  or  more 
of  the  source  parameters  (length  L,  width  W,  displacement  D)  are  re¬ 
viewed,  The  fault  parameters  associated  with  a  set  of  27  earthquakes 
with  strike-slip  movement  in  the  magnitude  range  3.4  to  8.3  are  used 
to  test  these  empirical  relationships.  It  is  found  that  there  is  no 
linear  relationship  between  M  and  log  L  or  log  W  that  is  valid  over 
the  whole  magnitude  range.  However,  a  rather  good  linear  relation¬ 
ship  is  found  between  M  and  log  D.  Some  improvement  in  determin¬ 
ations  of  the  displacement  D  for  low  magnitude  events  is  necessary 
in  order  to  distinguish  between  these  two  formulas.  It  is  surmised 
that  the  second  may  be  closer  to  the  truth.  The  consequences  of  such 
a  relationship  are  discussed. 


CHINNERY,  M.  A.  and  D.  G.  HARKRIDER,  Seismology  and  Acoustic  Gravity 
Waves,  Quarterly  Letter  Rept.,  Contract  F44620-68C-0082,  Brown  Univ., 
Providence,  R.  I.,  1969 

VESIAC  19,534  VU  This  report  summarizes  the  accomplishments  of  two  tasks.  The 

interpretation  of  data  from  the  16  mm  film  records  from  LASA  has 
continued  and  the  acoustic  gravity  wave  programs  are  in  the  process 
of  being  modified  to  include  the  effect  of  heat  conduction  and  viscosity. 


CHINNERY,  M.  A.  and  D.  G.  HARKRIDER,  Seismology  and  Acoustic  Gravity 
Waves,  Quarterly  Letter  Rept.,  Contact  F44620-68C-OO82,  Brown  Univ., 
Providence,  R.  I.,  1969 

VESIAC  20,085  VU  This  letter  report  summarizes  the  accomplishments  as  follows: 

(1)  Attention  is  now  being  focused  on  three  aspects  of  the  P-wave 
arrivals  at  the  Large  Aperture  Seismic  Array.  (2)  Theoretical  baro- 
grams  have  been  calculated  for  atmospheric  acoustic  gravity  wave 
associated  with  Tsunamis. 


CHOI,  S.  C.,  Principal  Component  Analysis  of  Seismic  Data  and  Direction 
of  the  Principal  Component  for  Seismic  Record,  Sci.  Rept.,  Project 
VT/6702,  Contract  F  33657-67C-1313,  Teledyne,  Inc.,  Alexandria, 
Va.,  1967. 

VESIAC  16,364  VU  This  report  consists  of  two  technical  notes  prepared  by  S.  C. 

AD  814  688  Choi,  of  the  Measurement  Analysis  Corporation.  In  the  first  report, 

principal  component  theory  is  developed.  It  was  concluded  that  it 
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seems  quite  worthwhile  to  investigate  the  applications  of  the  princi¬ 
pal  component  to  seismic  noise  study.  In  the  second  report,  the  idea 
that  the  direction  of  noise  source  might  be  determined  by  examination 
of  the  principal  component  is  pursued. 


VESIAC  8580  VU 


CISTERNAS,  A.,  Research  in  Seismic  Phenomena  Connected  with  Earth¬ 
quakes  and  Explosions,  I.  The  Radiation  of  Elastic  Wave's  from  a 
Spherical  Cavity  in  a  Half  Space,  II.  Precision  Determination  of 
Focal  DePths  and  Epicenters  of  Earthquakes,  Contr.  No.  AF  49(638)- 
1337,  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.,  1964. 

In  part  I  of  this  report,  the  dynamic  response  of  an  elastic  half 
space  to  an  explosion  in  a  buried  spherical  cavity  is  investigated  by 
two  methods.  The  first  method  is  implicit  and  gives  the  final  ex¬ 
pressions  for  the  displacements  at  the  free  surface  as  a  series  of 
spherical  wave  functions  whose  coefficients  are  solutions  of  an 
infinite  set  of  linear  equations.  The  second  method  is  based  on 
Schwarz's  technique  to  solve  boundary  problems,  and  leads  to  an 
iterative  solution.  In  Part  II  of  the  report,  a  hypocenter  location 
program,  which  incorporates  the  method  of  least  squares  and  auto¬ 
matically  accounts  for  crustal  variations,  has  been  written  for  an 
IBM  7094  computer. 


CLAERBOUT,  J.  F.,  The  Isotropic  Model  of  Microseisms,  Contract  AF 
6 1  (052 )-702,  Seismological  Inst.,  Univ.  of  Uppsala,  Uppsala,  Sweden, 


VESIAC  8643  b  VU 
AD  669  511 


Theoretical  study  of  isotropic  microseisms,  defined  as  the  super¬ 
position  of  waves  from  all  azimuthal  angles,  are  made.  Measurements 
on  the  earth's  surface  should  suffice  to  determine  phase  velocities 
and  relative  powers  of  the  surface  modes  present  in  isotropic  micro- 
seisms.  It  should  also  be  possible  to  determine  whether  any  of  the 
energy  of  these  microseisms  is  due  to  body  waves  and,  if  so,  to 
determine  its  power. 


VESIAC  14,108  VU 


CLAERBOUT,  J.  F.,  A  Summary,  by  Illustrations,  of  Least  Squares  Fi  1- 
ters  with  Constraints,  Technical  Note  1966-7.  ESD-TDR-66-22,  Con¬ 
tract  AF  19(628)-5167,  Lincoln  Lab.,  Mass.  Inst.  Tech.,  Lexington 
Mass.,  1966. 

Several  methods  of  combining  a  number  of  time  series  into  a 
single  series  are  discussed.  They  all  involve  individual  filtering, 
somewhat  like  Wiener  filtering  in  that  signal  information  is  given  in 
the  form  of  various  linear  constraints  on  the  filter  coefficients 
rather  than  as  a  signal  correlation  function,  and  followed  by  summa¬ 
tion.  The  formulas  are  worked  out  explicitly  for  the  case  of  two  time 
series  and  three  filter  points  and  presented  in  such  a  way  as  to  make 
generalization  clear. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  AUK,  Scientific 
Report  No.  liJ4,  Contract:—VT/2U37,  AF  33 (657 )- J 2447 ,  Teledyne 
Inc.,  UED,  Alexandria,  Va.,  1966. 
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tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long-Range  Seismic  Measurements,  CHASE  III,  Rept.  No.  124, 
Project  VT/2037,  Contract  AF  33 (6 57 )- 1 244  7,  UED  Earth  Sciences 
Div.,  Teledyne,  Inc.,  Alexandria,  Virginia,  1965. 

An  analysis  of  an  underwater  HE  shot  as  a  continuing  study  to 
provide  information  to  aid  in  distinguishing  between  earthquakes  and 
explosions.  A  table  of  travel  times  and  amplitudes  of  P,  Pg,  Lg,  and 
surface  waves  are  included  along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements- CHASE  IV,  Sci.  Rept., 
Rept.  No.  SDL  No.  137,  Contract  VT/2037,  AF  33(6571-12447,  Teledyne, 
Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  an  underwater  HE  shot  as  a  continuing  study  to 
provide  information  to  aid  in  distinguishing  between  earthquakes  and 
explosions.  A  table  of  travel  times  and  amplitudes  of  identified  as 
well  as  unidentified  phases  is  included. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  COMMODORE.  Con¬ 
tract  VT/6702,  F33657-67C-1313,  Teledyne,  Inc.,  Alexandria,  Va.,  1967, 

An  analysis  of  seismologlcal  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  CUP,  Rept.  No.  SDL 
Rept.  136,  Contract  VT/2037,  AF  33(657)- 12447,  Teledyne,  UED  Earth 
Sci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  seismologlcal  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements-DILUTED  WATERS, 
Rept.  No.  128,  Contract  AF  33(657)- 12447,  VELA  T/2037,  Teledyne, 
Inc.,  Alexandria,  Va.,  1965. 

An  analysis  of  seismologlcal  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions  is  presented.  A  table 
of  travel-times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  is 
included  along  with  other  unidentified  phases. 
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CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  DUMONT,  Sci.  Rept., 
Rept,  No,  SDL  160,  Contract  VT/6702,  AF  33(657)- 159 19 ,  Teledyne 
Industries,  Inc.,  Earth  Sciences  Div.,  Alexandria,  Va,,  1966. 

VESIAC  14,945  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  489  056  explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 

tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D,  M.,  Long  Range  Seismic  Measurements  -  DURYEA,  Sci.  Rept. 
No.  153,  Contract  VT/6702,  AF  33 (6 57 1-15919,  Teledyne  Industries, 
Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

VESIAC  14,825  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  486  268  explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 

tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  E.  W.  MOORE,  and  D.  D.  NELSON,  Long-Range  Seismic 
Measurements  —  FAULTLESS,  Rept.  No.  SDL-215,  Contract  VT/6702, 
F  33657-(j7C-0945,  Teledyne  Indust.,  Inc,,  Alexandria,  Va.,  1968. 

VESIAC  18,049  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  830  474  explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 

tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  GREELEY,  Sci.  Rept., 
Rept.  No.  SDL  180,  Contract  VT/6702,  F  33657-67-C-1313,  Teledyne 
Industries,  Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1967 

VESIAC  16,076  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  813  481  explosion  as  a  continuing  study  to  provide  information  has  been  made 

to  aid  in  distinguishing  between  earthquakes  and  explosions.  A  tablet 
of  travel-times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are 
included  along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  HALF  BEAK,  SDL 
Scientific  Rept.  No.  171,  Contract  VT/6702,  AF  33(657 )- 15919, 
Teledyne  Industries,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

VESIAC  15,188  VU  An  analysis  of  seismological  data  was  made  from  an  underground 

AD  803  769  nuclear  explosion  as  a  continuing  study  to  provide  information  to  aid 

in  distinguishing  between  earthquakes  and  explosions.  A  table  of 
travel-times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  in- 
included  along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  KLICKITAT,  Rept. 

No.  SDL  131,  Contract  VT/2037,  AF  33(65*7 )- 12447,  UED  Earth  Sciences 
Division,  Teledyne,  Inc.,  Alexandria,  Va.,  1965. 
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VESIAC  13,012  VU 
AD  627  040 


VESIAC  13,600  VU 
AD  477  153 


VESIAC  18,043  VU 


VESIAC  14,333  VU 
AD  631  340 


VESIAC  13,796  VU 


VESIAC  14,970  VU 


WILLOW  RUN  LABORATORIES 


An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  is  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  LONG  SHOT  Rept 
SDL  133.  Contract' VT/ 2037,  AF  33(6 5 ?T“1 2 4 47, "  uEd  Earth  Sciences 
Division,  Teledyne,  Inc.,  Alexandria,  Va.,  1966 

This  report  describes  an  analysis  of  seismological  data  from  an 
underground  nuclear  explosion  as  a  continuing  study  to  provide  infor¬ 
mation  to  aid  in  distinguishing  between  earthquakes  and  explosions. 

A  table  of  travel-times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves 
are  included  along  with  other  unidentified  phases. 


CLARK,  D,  M.,  Long-Range  Seismic  Measurements  —  NASH.  Contract  VT/ 
6702,  F  33657-67C-1313,  Teledyne,  Inc.,  Alexandria,  Va.,  1967. 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  tre  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  PALANQUIN.  Sci. 
Rept.,  Rept.  No.  SDL  No.  144,  Contract  VT/6702,  AF  33(657)-15919, 
Teledyne,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M,,  Long  Range  Seismic  Measurements  PAR,  Scientific 
Report  No.  135,  Contract:  VT/2037,  AF  33(657 )- 12447,  Teledyne, 
Inc.,  UED,  Alexandria,  Va,,  1966, 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  PILE  DRIVER. 
Scientific  Report  No.  165,  Contract  VT/6702,  AF  33(657)-l59l9, 
Teledyne  Indust.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 
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VESIAC  14,824  VU 
AD  486  406 


VESIAC  14,334  VU 
AD  632  957 


VESIAC  14,823  VU 
AD  486  267 


VESIAC  14,961  VU 
AD  488  499 


VESIAC  17,316  VU 
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CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  PIN  STRIPE,  Sci. 
Rept.  No.  154,  Contract  VT/6702,  AF  33(657 )- 15919,  Teledyne  Indus., 
Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  seismologica!  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK.  D.  M.,  Long  Range  Seismic  Measurements  -  RED  HOT,  Sci.  Rept., 
Rept.  No.  SDL  No.  145,  Contract  VT/6702,  AF  33(657 )-15919,  Teledyne 
Eaitr  Cci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  i  g,  and  surface  waves  arc  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  REX,  Sci.  Rept.  No. 
152,  Contract  VT/6702,  AF  33(657)-15919,  Teledyne  Industries,  Inc., 
Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 

CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  ROCKVILLE  DAM, 
Sci.  Rept.,  Rept.  No.  SDL  158,  Contract  VT/6702,  AF  33(657 )- 159 19 , 
Teledyne  industries,  Inc.,  Earth  Sciences  Division,  Alexandria,  Va., 

1966. 

An  analysis  of  a  HE  shot  as  a  continuing  study  to  provide  infor¬ 
mation  to  aid  in  distinguishing  between  earthquakes  and  explosions. 

A  table  of  travel  times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves 
are  included  along  with  other  unidentified  phases. 

CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  SCOTCH.  Sci.  Rept., 
Contract  VT/6702,  F33657-67C- 1313,  Teledyne,  Inc.,  Alexandria,  Va., 

1967. 

An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  TAN,  Scientific 

Rept.  No.  169,  Contract  VT/6702,  AF  33(0571-15919,  Teledyne  Industr., 
Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 
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VESIAC  15,045  VU  An  analysis  of  seismological  data  was  made  from  an  underground 

AD  801  879  nuclear  explosion  as  a  continuing  study  to  provide  information  to  aid 

in  distinguishing  between  earthquakes  and  explosions.  A  table  of 
travel  times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  in¬ 
cluded  along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  TURF,  Rept.  No.  SDL 
130,  Contract  VT/2037,  AF  33(657)-12447,  UED  Earth  Sciences  Div., 
Teledyne,  Inc,,  Alexandria,  Va.,  1965. 

VESIAC  13,013  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  627  051  explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 

tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  is  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements-WISHBONE,  Rept. 

No.  129,  Contract  AF  33(657)- 12347,  VELA  T72037,  UED,  Teledyne, 
Inc.,  Alexandria,  Va.,  1965. 

VESIAC  12,894  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions  is  presented.  A  table 
of  travel-times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  is 
included  along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Long  Range  Seismic  Measurements  -  YUBA,  Rept.  No. 
SDL  Rept.  140,  Contract  VT/6702,  AF  33(657)- 15919,  Teledyne  Indus¬ 
tries,  UED,  Alexandria,  Va.,  1966. 

VESIAC  14,228  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  631  105  explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 

tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


CLARK,  D.  M.,  Preliminary  Beamforming  Study  of  the  TFO-37  Array, 
Scientific  Rept.,  Contract  VT/6702,  F33657-67C-0945,  Teledyne 
Indust.,  Inc.,  Alexandria,  Va.,  1968. 

VESIAC  18,010  VU  Beamforming  of  the  TFO-37  array  reduces  the  rms  of  the  noise 

AD  832  059  up  to  14  db  over  an  average  single  sensor,  and  the  signal/noise  im¬ 

provement  approaches  14  db  also  depending  on  the  band  pass  filter 
used.  The  signal  loss  after  beamforming  and  summing  is  approxi¬ 
mately  1  db.  Power  spectra  was  also  performed  on  the  noise  after 
summation  as  well  as  on  individual  traces  and  showed  a  15  db  reduc¬ 
tion  at  1  cps;  this  is  an  improvement  of  N  over  an  average  single 
element . 


CLARK,  J.  W,,  A  Seismic  Classification  Model,  Sci.  Rept.,  Rept.  No.  MTR- 
305,  ESD-TR-67-75,  Contract  AF  l9(628)-5165,  Mitre  Corp.,  Bedford, 
Mass.,  1967. 
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VKSLAC  17,307  VU 
AD  659  161 


VESIAC  19,304  VU 
AD  848  100 


VESIAC  20,082  VU 
AD  865  357 


VESIAC  12,181  VU 
AD  281  285 
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This  report  develops  a  very  general  classification  using  automatic 
non -para metric  learning  based  on  limited  data  of  known  classification. 
The  model  accepts  discriminants  extracted  from  the  seismogram  and 
yields  the  probability  that  the  Input  was  due  to  an  earthquake  or  an  ex¬ 
plosion.  Thus,  the  discriminants  are  assumed  to  be  available  as  Inputs. 
Pattern  recognition  as  used  here  is  defined,  the  classification  procedure 
is  outlined,  the  adaptive  estimation  of  Joint  probability-densities  from 
a  finite  number  of  multl-dimenslonal  vectors  of  known  classification 
(the  learning  model)  Is  discussed,  a  simplified  flow  diagram  of  the 
learning  model  is  presented,  and  the  selection  of  necessary  control 
parameters  Is  investigated. 


COHEN,  T.  J.,  Determination  of  Source  Depth  by  Spectral.  Pseudo-Auto- 
eova ri anceT and  Cepdral  AnalyslsTgcT.  Rept .".  Kept.  No.  ?2A7Tontrac t 
Vr.^TOS,  F33i>57-o8C-ft945,  Teledyne  Indust,,  Inc.,  Alexandria,  V’a. 

1969 

Interference  of  P  (or  Pn)  and  pP  (or  pPn)  produce  scalloped  spec¬ 
tra  with  a  null  |«riod  equal  to  the  death-phase  time  delay  r.  Deter¬ 
mination  of  the  null-frequency  (f  ■  1  t).  together  with  a  knowledge 
of  the  overburden  compressionnl  velocity,  permits  an  estimate  of  the 
source  depth.  Scalloping  produced  by  station  site  structures  is  re¬ 
duced  by  averaging  a  suite  of  station  spectra.  Further,  the  spectral 
band  available  for  analysis  Is  broadened  be  removing  instrument  re¬ 
sponse.  To  objectively  determine  periodicities  in  the  average  spec¬ 
trum,  the  cepstra  and  psuedo-autocovarianco  are  computed.  The 
depth  determination  method  employing  spectral,  psuedo-autocovarianco, 
and  cepstral  analysis  Is  applied  to  nine  Pn  and  P  data  sets  for  five 
underground  explosions.  Five  sets  yielded  reasonable  estimates  of 
the  shot  depth. 


COHEN,  T.  .1.,  Seismoprints  -  Sci.  Hept.,  Rept.  No.  238,  Contract  VT  9706, 
F33657-69C-0913,  Teledyne  Indust,,  Inc.,  Alexandria,  Va.,  1969 

Contour  spectrograms  (seismoprints)  of  short -period  P  and  P- 
coda  signals  display  power  as  a  function  of  frequency  and  time. 
Analyses  of  LONG  SHOT  and  an  Andreanof  Island  earthquake  (22 
November  1963)  by  means  of  seismoprlnts  effectively  show  the  com¬ 
plex  time-frequency-power  relationships  within  the  earthquake's  P- 
coda;  the  explosion  prints  exhibit  much  simpler  signatures.  This 
suggests  that  volume  integrals  derived  from  earthquake  and  explosion 
seismoprints  can  be  used  to  compute  complexity  factors.  For  the 
explosions,  repetitive,  characteristic  signatures  are  found  for  the  P 
and  PcP  arrivals  (and  for  the  P-  and  PcP-codas). 


COKE,  C.,  Seismological  Stations  in  the  Union  of  Soviet  Socialist  Republics, 
Kept .  No.  4410-113-X,  VESIAC  Special  Rept,  Contract'SD-76,  Inst.  of~ 
Sci.  &  Tech.,  Univ.  of  Mich.,  Ann  Arbor,  Mich,,  1964. 

This  report  presents  a  detailed  description  of  the  most  consis¬ 
tently  active  seismic  stations  In  the  USSR.  Included  is  information 
on  the  geography,  geology,  seismicity,  and  crustal  characteristics  in 
the  vicinity  of  the  stations  as  well  as  the  type  of  instruments  in  oper¬ 
ation  at  the  stations  with  their  constants  and  frequency  responses. 
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VESIAC  13,808  VU 


rS±  KVERTSON.  Quarterly  Status  Report  No.  1  on 

ost  of  lL  ^  ,,lans  havc  lx?on  made  to  conduct  an  extensive 

Sfv  °  a  KCiSr’T0,0r  at  Thc  Geotechnical  Corporation  Garland 
T“* n  ?  C',ui?,Icn*  electrical  circuit  has  been  derived  for  [he  ’ 

so  S C.Vit"'  Cl“cl,ci"  ■«<*•».  n»ckf™,Ki  material  m.  ,he 
solion  linear  pressure  detector  Is  included  for  reference. 


^ULLlINd,.!.  L. 


-.and  I).  W.  EVERTSON,  Quarterly  Status  Renort  No 

rLTrt^h  30  Al,ril  ,9C4’  Contract  CCS- 1198  U,  iv  of 

Texas,  Austin,  Texas,  1964. 

rrf>nffT*  exiwriments  were  performed  on  the  horizontal  unit  with  the 
Geotechnical  Corporation  shake  table  at  Garland  Texas  Thosn  i„  i 
“WAtal  not  coniplcle.  „  „as  docldS  Sd,  ,S,  “  f” 

I „  k  tabI°  at  defense  Research  Laboratory  suitable  for  our  oarticu- 
ar  instrument.  It  is  planned  to  conduct  some  tests  durinr  the  next 

-IT  al  r  s:,|ndia  IJaKe-  Albuquerque,  New  Mexico.  Preliminary 
design  work  has  been  done  on  the  vertical  unit.  *  ‘V 

C°L»INf'd'  W  eve"TS°n.  A  Solion  Scjdmomolcr  VESIAC 

Co«r.  No.  SD--7BTTini».o)»lcldgn.™|  A,!; 

,  *n  tl'ls  paper,  thc  solion  transducer  and  the  basic  principles 
at  describe  the  solion  action  are  discussed.  Also  included  Is  a 
discussion  of  how  the  solion  is  joined  with  a  fluid  inertial  mass  svs- 
eni  in  an  effort  to  enhance  the  acceleration  sensitivity  of  thc  trans- 
dneer.  Because  the  solion  seismometer  is  new,  an  empirical 

This  bulletin  lists  thc  seismic  data  visually  recorded  during  the 

fCorvni?  H^?eCembCI'’  1063  a‘  thc  two  sc'sm°logical  stations 
orvallis  and  Klamath  Falis)  operated  by  Oregon  State  University 
instrumentation  included  both  S-P  and  L-P  seismographs  plus  small 
vertical  Benioff  seismographs.  P  1  111 


VESIAC  12,015  VU 


VESiAC  8865G  VU 
AI)  452  161 


VESIAC  8591  VU 
AD  606  774 


VESIAC  7836  VU 
AD  600  463 


COLLIVER  M  M.  and  P.  DEHLINGER,  Seismological  Bulletin  No.  1 
ijuly  to30  Sept.  1963,  Contr.  No.  AF^^^g,  Ore^n  St^ 
Umv.,  Corvallis,  Oregon,  1963.  P 

This  report  contains  data  from  the  Oregon  State  University 
seismic  station  at  Corvallis,  (one  of  the  World-Wide  Cooperative 
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VESIAC  7572  VU 


VESIAC  7246  VU  O 


VESIAC  10,530  VU 
AD  615  474 


VESIAC  10,665  VU 
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Standard  Seismograph  Network  ol  Stations),  for  the  period  1  July  to 
30  September  1963.  Instrumentation  ond  station  constants  are  given. 
A  list  of  abbreviations  for  data  interpretation  is  given.  Included  are 
dates  of  events,  phases,  times,  periods  and  remarks. 


CONNOR,  J.  J.,  Seismograph  Calibration  Standards,  Project  VELA 

UNIFORM,  Contr.  Agency  Document,  Air  Force  Technical  Applications 
Center,  Wash,,  D.  C.,  1963. 

The  purpose  of  this  report  is  to  indicate  proper  seismograph 
calibration  standards  and  how  to  achieve  them.  The  instructions 
consider:  1)  scope;  2)  special  calibration  method  (for  short  period, 
long  period,  broadband,  intermediate  band);  3)  daily  calibration 
(indicating  proper  frequencies  and  ground  motion  adjustments); 

4)  basic  calibration  method;  5)  calibration  logs;  formulae  for  com¬ 
puting  magnifications  for  the  special  calibration;  6)  procedure  for 
determining  calibrator  coil  motor  constant;  and  general  information 
on  tape  recorder  frequency  and  record  time,  and  measurement  and 
recording  of  signal-to-noise  ratio  for  each  tape  recorder  channel. 


COOK,  K.  L.,  and  J.  K.  COSTAIN,  Research  Directed  toward  the  Study  of 
PS  Converted  Seismic  Waves,  Semiannual  Tech.  Rept.  No.  5,  Contract 
No.  AF  19(638)-201,  Univ.  of  Utah,  Salt  Lake  City,  Utah,  1963  (OFFICIAL 
USE  ONLY). 


COOK,  K.  L.,  J.  K.  COSTAIN,  A  Study  of  PS  Converted  Waves,  Final  Rept. 

No.  AFCRL  65-258,  Contract  AF  19(628)  201,  Univ.  of  Utah,  Salt  Lake 
City,  Utah,  1965. 

This  investigation  was  concerned  with  the  properties  of  PS  con¬ 
verted  waves  to  ascertain  whether  they  can  be  detected  consistently 
on  seismograms  from  underground  nuclear  explosions  and  earth¬ 
quakes,  and  whether  they  can  be  used  to  distinguish  such  explosions 
from  earthquakes.  The  study  included:  a)  theoretical  considerations 
of  the  amplitudes  of  PS  and  other  converted  waves  as  compared  to 
observed  amplitudes;  b)  harmonic  analysis  of  seismograms;  c)  analyses 
earthquakes  at  the  University  of  Utah  stations  and  other  stations- - 
to  develop  criteria  for  the  recognition  of  PS  converted  waves  was  the 
goal;  d)  recognition  of  waves  recorded  on  vertical  and  horizontal 
seismometers  at  Geotech. 


COSTAIN,  J.  K.,  and  K.  L.  COOK,  Tables  of  Energy  Ratios,  Amplitude 
Ratios,  and  Phase  Angies  for  Plane  SV  Waves,  Special  Report  4410- 
96-X,  SD-78,  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich., 
1965. 

This  report  presents  tabulations  of  energy  ratios  from  Knott's 
energy  equation,  amplitude  ratios  from  the  Zoeppritz  equations,  and 
phase  angles  computed  from  the  complex  amplitude  ratios  for  a  plane 
SV  wave  incident  on  a  plane  elastic  discontinuity.  All  computations 
were  programmed  in  FORTRAN  for  an  IBM  7040  digital  computer. 
For  a  Poisson's  ratio  of  0.250,  incident  angles  were  varied  from  0 
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deg.  to  88  deg.  in  increments  of  2  deg.,  except  near  phase  change  of 
180  deg.  in  the  real  domain  and  near  the  critical  angles  where  the 
ratios  were  calculated  in  increments  of  5  deg.  Real  and  imaginary 
coefficients  were  considered.  Described  are  the  varying  parameters, 
i  .e  compressional  velocity  ratios,  and  the  density  ratios  used. 


VESIAC  7219  VU 


COSTAIN,  J.  K.,  K.  COOK,  and  S,  T.  ALGERMISSEN,  Tables  of  Amplitude 
and  Energy  Ratios  for  Plane  SV  Waves.  VESIAC  Spec.  Rept.  4410-68-X, 
Contract  No.  SD-78,  Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Willow 
Run  Labs.,  Ann  Arbor,  Mich.,  1963. 

This  report  presents  tabulations  of  energy  ratios  calculated  from 
Knott's  energy  equation  and  amplitude  ratios  calculated  from  the  Zeop- 
pritz  equations,  for  a  plane  SV  wave  incident  on  a  plane  elastic  dis¬ 
continuity.  All  computations  were  programmed  in  FORTRAN  for  an 
IBM  1620  digital  computer.  The  variation  of  incident  angles  is  de¬ 
scribed.  Both  real  and  imaginary  coefficients  were  considered  in  the 
calculations.  The  varying  parameters  were  the  velocity  ratio  and 
density  ratio  across  each  interface,  and  the  angle  of  incidence.  Com¬ 
putation  of  energy  and  amplitude  ratios  is  described.  The  kinds  of 
compressional  velocity  ratios  and  density  ratios  that  were  used  are 
described. 


VESIAC  5722  VU 


COX,  D.  C.  and  R.  H.  JOHNSON,  Pacific  T- Phase  Epicenters,  Tech.  Summ. 
Rept.  No.  3,  Contract  No.  Nonr  3748(01),  Univ.  of  Hawaii,  Honolulu, 
Hawaii,  1962. 

Earthquake  T-phases  were  studied  by  means  of  sound-channel 
hydrophones  cf  the  Pacific  Missile  Range  at  Kaneohe,  Hawaii.  A 
rotating-drum-type  recorder  allowed  continuous  monitoring  of  the 
sound  channel.  The  record  consists  of  a  logarithmic  presentation  of 
sound  power  versus  time.  A  geographic  study  was  made  of  T-phase 
sources  and  associated  earthquake  epicenters. 

The  seismicity  of  Hawaii  places  the  Kaneohe  hydrophones  in  the 
unique  position  of  recording  seismic  waves  in  the  process  of  trans¬ 
formation  to  underwater  sound.  Several  local  earthquakes  have  been 
identified  and  parameters  of  reception  of  this  type  of  signal  are  dis¬ 
cussed. 


VESIAC  6609  VU 


COX,  K.  C.  and  R.  H.  JOHNSON,  T-Phase  Study,  Semiannual  Tech.  Study 
Rept.  No.  1.  Contract  No.  Nonr  3748(01),  Univ.  of  Hawaii.  Honolulu, 
Hawaii,  1962. 

This  is  a  Hawaii  Inst,  of  Geophys.  report  on  research  for  a  con¬ 
tract  which  requires  the  monitoring  by  deep  hydrophone  and  studying 
of  all  submarine  low-frequency  acoustic  events.  Due  to  the  pacity 
of  large-yield  submarine  explosions,  the  bulk  of  attenuation  is  neces¬ 
sarily  concentrated  on  earthquake  T-phases.  Initial  study  is  being 
made  of  the  following  points:  1)  T-phase  source  location;  2)  Areas 
from  which  identified  T-phases  are  received;  and  3)  Sftectral  com¬ 
position  of  representative  signals. 
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VESIAC  10,030  VU 
AD  633  304 


VESIAC  19,498  VU 


VESIAC  17,128  VU 


VESIAC  16,914  VU 
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CIIAMPIN,  S.,  Higher  Modes  of  Seismic  Surface  Waves,  Preliminary  Ob¬ 
servations,  Contract  AF  61(052)-702,  Seismological  Inst.,  Univ.’of 
Uppsala,  Uppsala,  Sweden,  1964. 

Higher  modes  are  found  in  about  40  percent  of  earthquakes  with 
medium  amplitude  in  Sweden,  They  are  confined  to  continental  paths 
avoiding  disturbed  areas  of  the  crust.  The  higher  mode  group  velocity 
dispersion  curves  of  81  of  these  earthquakes  are  presented  here. 


0 

CIIAMPIN,  S.,  M.  HATH,  Higher  Modes  of  Seismic  Surface  Waves  -  Mode 
Separation  Appendix,  Contract  AF  61(052)-702,  Scismoiogical  Inst” 
Univ.  of  Uppsala,  Uppsala,  Sweden,  1964, 

A  digital  computer  is  used  to  filter  seismograms  in  order  to 
separate  the  higher  modes  from  each  other  and  from  fundamental 
modes  and  microseisms.  The  filtered  traces  show  higher  modes  for  a 
longer  time  than  the  original  seismogram  and  modes  may  be  visible 
which  were  previously  undetected.  Mode  Separation  results  in  some 
alterations  to  dispersion  curves  measured  from  original  seismograms. 


CltEASEY,  0.,  Auxiliary  Processor  Simulator.  CPO  Special  Kept.  No  3 
Contract  VT/'(j704,  AF  33(657)-TJS4F.  Texas  Inst.,  Inc.,  Dallas  Texas 
1967 


The  digital  MCF  auxiliary  processor  has  been  simulated  by  a 
computer  program  to  facilitate  the  checkout  of  the  processor  and  to 
study  various  operating  parameters.  The  program  follows  the  logic 
of  the  processor  as  much  as  |K)ssibli‘  and  contains  the  following  main 
sections:  basic  MCF  filter  routine,  beam-steer  routine,  Wiener 
power  processor,  UK  processor,  Fisher  output  controller,  and  divide 
routine. 


CROUCH,  D.  11.,  Analysis  of  Suharrav  Wavenumber  Spectra -Large- Array 
Signal  and  Noise  Analysis,  Special  Sci.  Kept.  No.  6,  Contracts:  VTV 
67O?,  AF  33 (657 )-  1667ft ,  ARPA  Order  No.  599,  Texas  Inst..  Inc.,  Dallas, 
Texas,  1967. 

The  ambient  seismic  noise  at  l.ASA  was  studied  using  high-reso- 
lutlon  wavenumber  spectra  obtained  for  several  subarrays  chosen  from 
seven  noise  samples  covering  a  seven  month  period.  A  comparison 
of  the  hlgh-rcsolutlon  spectra  with  conventional  spectra  measured  at 
two  subarrays  for  one  of  the  noise  samples  was  made. 


CROUCH,  D.  B.,  Detection  of  Discrete  Arrivals  in  Mantle  P-Wave  Noise 
Large-Array  Signal  and  Noise  Analysis,  Special  Sci.  Report  No.  5 
Contract  VT/6707,  AF  33(657)- 16678,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
1967. 

Two  techniques  have  been  used  to  identify  discrete  P-wavo  arri¬ 
vals.  One  method,  Fisher  analysis  of  variance,  provides  an  output 
time  function  which  measures  the  likelihood  of  an  arrival  In  a  specific 
segment  of  noise.  The  other  technique  calculates  a  moving  power 
spectra  and  looks  for  spectral  characteristics  which  arc  sufficiently 
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dovlant  from  the  expected  values  of  a  Caussian  slalionarv  process 

an  8'",n"  no,so  <he  methods  were  aide  io  delect  nortis 

.  ‘  ,,rnvals  im.|Ki|r:i"n,:  across  the  array  as  plane  waves  Within 

:;';rr  “■ . . . . - . . -  -s-sst 

L;:  »f  1»M*  t-nist  in  Western  Canada  hV  Seismic 

of  Vltw'1'.?'1''''!1''111  1V,h-  Coni  r.  No.  ATT!V(fi2RV2'R3r,  Unfir 
of  Alherla.  Kdmonteu,  Alherla.  C'anada.  HUM. 

to  Svx-ifT S!ic!!|V  s‘T!  '1"'°  VOS  f,”‘  *“»  fron,  Suffield.  Alherla 

from  siffi "  hV i !sS  ;  ,l,*,M'l"‘»’ied.  The  travel  time  carve 

dis'l  nce  of  arn%ni  S,UHVS  'vHI  deflnort  first  arrivals  to  a 

dislamr  of  km.  1  he  arrivals  from  125  km.  75  km.  and  100  km 

a m  described.  a,,d  a  "<’n  velocity  survey  io  basement  approximately 

hi  em  f,f°,U  U",1S,,ffu‘ld  'sho1  The  profile  also  yields  a  ,mod 

i  '  V  °f.  :"  '"v:>l-s  will!  a  velocity  close  to  «  km  sec  and  an 

177?  '!"**  °f  !  Heverse  control  for  this  profile  is‘„re 

.ruled  for  data  shot  from  Swift  Current,  west  io  a  point  somew’h  t 

rl  ale  1°  fU’Jd  Sl,<:'  ',oinl'  2  of  the  report  power  .spec- 

!  "  3  ma'rm>,0'0l,"'-i‘-  hieasnremenis  are 

CVMZ^;\C'-  LJ  1"v',s,i',;",on  t,f  Crust  in  Western  Canada  hy  Seismic 

Nl’-  A"'  I'niv.  of  * 

from  Suffield  west.  This  record  si™  ^  '?/ „  ,  !  \  ^ 

•seconds,  and  several  weaker  and  less  coherent  reflec  t  ,?  , 

follow, port, on  of  the  record,  to  a  time  or  about  If,  llcouds  There 
,.IU  ''‘'t of  ;,nv  cotie  rent  arrivals  t.elween  the  end  of  the 
fust  a  nival  pulse  and  the  reflection  at  1 1 .5  seconds  Kacli  shot 
consis  ed  of  four  100-foot  holes  with  SO  lhs.  of  dynamite  in  each 
0l‘''  "ere  100  to  200  feet  apart  in  line  xvi.h  ,h,  in.fi.e 

n  an  attempt  to  cancel  surface  waves.  Knhancement  of  the  desdred 

*"  — .,nt;  reflections  from 


n*»:  ^  sss-a . 

S;:SAF,9Wi,W'1:"i''  . . -.'.inn . 


tin,  Altierta. 


1,ns  'cpoct  deals  with  crustal  seismic  refraction  and  reflection 
feme's  ">  'vestern  Canada.  Kvidence  is  presented  lo  support 

V  1  Tr'x  7??'S  ,,W>  ,'n,sl  '"'U,w  "'*•  -sediments,  with  velocities 

*■'  7-  km  s,,‘-  '"tal  crustal  thickness  is  about  lh  km. 

Hi  fi.u  (ion  measurements  indicate  substantial  lateral  velocity  varn- 

r,,la,0,i  ,0  l:,r^'  var.at,ons  li,  the  ‘ 

aver  n  !  I  roll  miliary  data  supy.est  the  presence  of  a  low  velocity 
■  *  1  ""  "Pl'cr  mantle  at  a  depth  of  about  120  km.  deflection 

measurements  indicate  that  a  stron,,  reflec.in,:  horizon  is  present  a. 

-  •icpl hclose  to  the  top  of  the  7.2  km  sec  layer.  This  reflector  appears 
to  be  continuous  over  distances  of  several  tens  of  kilometers 
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VESIAC  9581  VU 
AD  611  129 


CUMMING,  G.  L.,  G.  T.  MAUREAU,  Crustal  Structure  in  Western  Canada. 
Sci.  Rept.  No.  1,  Rept.  No.  AFCRL-65-15,  Contract  AF  l9{628)-2835,’ 
Univ.  of  Alberta,  Alberta,  Canada,  1964. 

In  the  summers  of  1963  and  1964,  a  double-ended  refraction  pro¬ 
file  was  shot  be  ween  Suffield,  Alberta  and  Swift  Current,  Saskatchewan. 
A  six  layer  earth  model  was  obtained,  the  crustal  thickness  under  the 
east  shot  point  (Swift  Current)  being  42  kms  and  the  thickness  under 
the  west  shot  point  (Suffield)  being  51  kms.  These  data  are  similar 
to  those  reported  by  Meyer  and  McCamy  in  Montana,  just  south  of  the 
line  of  the  authors  of  this  article.  Previous  control  west  from  Suffield 
has  been  extended  into  the  Rocky  Mountains.  Since  these  data  are  not 
reversed,  definitive  interpretation  is  not  possible.  Alternative  inter¬ 
pretations  arc  p-esented.  Power  spectra  indicate  little  change  in  fre¬ 
quency  with  distance  from  the  shot  point;  however,  two  dominant  fre¬ 
quencies  of  seismic  information  are  presented. 


CURRIE,  R.  G.,  A  Comparison  of  Long  Shot  and  Earthquakes,  Final  Tech. 
Rept.,  Rept.  "No.  RP-45,  Contract  AF-AFOSR- 1022-66,  Arctic  Inst, 
of  North  Am.,  Montreal,  Quebec,  1967. 


VESIAC  17,018  VU 
AD  661  976 


The  seismic  signal  generated  by  the  underground  nuclear  ex¬ 
plosion,  Long  Shot,  has  been  compared  with  seismic  signals  of  earth¬ 
quake  origin  and  found  to  be  similar  on  a  regional  scale.  Negative 
Long  Shot  magnitude  residuals  are  associated  with  areas  of  recent 
tectonic  activity  as  are  late  arrivals,  while  positive  Long  Shot  mag¬ 
nitude  residuals  and  early  arrivals  have  been  found  to  be  associated 
with  tectonically  stable  regions.  These  trends  are  coincident  with 
those  indicated  by  data  from  other  seismic  events. 


VESIAC  8013  VU 


CUSHING,  V.  J.,  W.  A.  LOSAW,  and  D.  M.  REILY,  Characteristic  Emis- 
sions  from  an  Underground  Explosion,  Computational  Technique  and 
Results,  Contr.  No.  DA-49- 146-XZ-089.  Engineering-Physicc  <~-n — 
Rockville,  Md.,  1964. 

During  the  past  year  a  computational  program  has  been  under 
development  to  describe  the  mechanical  disturbance  generated  by 
an  underground  explosion.  In  this  report,  the  basic  equations  which 
describe  the  propagation  of  intense  mechanical  disturbances  through 
geologic  media  art  Jiscussed.  Additionally,  the  authors  describe 
techniques  for  implementing  the  numerical  solution  of  the  equations 
of  wave  propagation  applicable  to  both  the  region  of  linear  and  non¬ 
linear  constitutive  behavior;  and  in  particular,  they  have  written 
a  computer  program,  using  a  numerical  technique  which  allows  one 
to  solve  the  wave  propagation  problem  for  a  medium  having  an 
equation  of  state  which  loads  and  unloads  along  different  state  point 
loci. 


VESIAC  13,014  VU 
AD  476  003 


CUSHING.  V.J.,  D,  REILY,  and  W.  LOSAW,  Characteristic  Emissions  From 

An  Underground  Explosion,  Rent.  No.  DASA  1689.  Contract  DA'-49 - - 

146-XZ-089,  Engineering-Physics  Company,  Rockville,  Maryland. 

1965. 

The  propagation  of  a  mechanical  disturbance  from  a  point-source 
explosion  with  particular  emphasis  on  characteristic  waveshapes  as 
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VESIAC  11,340  VU 


VESIAC  20,341  VU 
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effected  by  bulk  equations-of-state  is  investigated.  The  principal  con¬ 
cern  here  is  with  the  analysis  and  with  numerical  methods  for  studying 
the  progress  of  an  underground  shock  wave  through  the  crushable 
region  near  the  explosive  source.  The  numerical  method  is  noteworthy 
in  that  it  can  accommodate  qui‘e  general  bulk  equation-of-state  infor¬ 
mation  (including  different  loading  and  unloading  characteristics)  It 
is  intended  that  the  numerical  analysis  be  coupled  to  a  suitable  linear 
analysis  so  that  waveshapes  in  the  near  seismic  region  may  be  com¬ 
pared  with  the  available  experimental  data. 


DATSKEVICH,  A.  A., 
No.  13,  pp.  47-64, 


"Testing  of  Seismic  Receivers,"  Prikiadnaya  Geofiz. 
1956,  (Translated  from  Russian), ~Contract^SD-78. 


The  seismic  receiver  is  the  input  unit  of  the  recording  channei 
of  any  seismometric  or  vibrometric  apparatus.  In  view  of  this  the 
parameters  of  the  seismic  receiver  are  of  decisive  importance' to  the 
characteristics  of  the  recording  channel  as  a  whoie.  For  this  reason 
the  sound  selection  of  the  parameters  characterizing  the  receiver 
and  the  working  out  of  methods  of  measuring  and  checking  these  para¬ 
meters  are  very  significant;  and  the  lack  of  attention  to  this  problem 
leads  to  difficulties  in  designing  and  constructing  apparatus  for  seismic 
exploration.  In  this  paper  is  established  a  system  of  parameters 
characterizing  the  receiver.  A  method  is  chosen  for  their  measure- 
ment  and  control.  The  concept  of  the  seismic  receiver  as  electro¬ 
mechanical  dipole  is  used. 


DAU^,IN’ S- C"  liacific  '^OFAR''  Velocity  Calibration  Experiment.  TR 
85"f8,  Contract  NOnr  4298(00),  GM  Defense  Res.  Lab.,  Santa'Barbara, 
Calif.,  1965.  9 


Experimental  results  of  SOFAR  velocity  measurements  made  be¬ 
tween  Hawaii  and  the  California  coast  and  between  Hawaii  and  certain 
islands  in  the  Pacific  in  the  summer  of  1964  are  given.  Locations  of 
expiosive  source  stations  are  given.  A  source  location  program  for 
the  IBM  7040  computer  was  developed  and  used  to  iocate  explosive 
sound  sources  from  signals  received  at  a  widely  spaced  ensemble  of 
receiving  stations.  Signals  were  recorded  by  various  stations  in  the 
Nortli  Central  Pacific  and  also  by  an  acoustic  monitoring  buoy  station 
anchored  off  the  California  coast.  The  objectives  of  the  experiment 
are  given. 


DAVIES,  D.,  Seismic  Discrimination.  Semiannual  Tech.  Summ.  Rept.  1 
30  June  1970,  Rept.  No.  ESD-TR-70- 193,  Contracts:  Af” 
19(628)-5167,  AF  49(638)- 1763,  Lincoln  Labs.,  M.  I.  T„  Lexington, 
iviciss.j  ly  i  u 


Detailed  studies  of  short-period  characteristics  of  explosive 
sources  on  a  giobal  basis  have  been  completed.  Substantial  effort 
has  been  expended  in  the  study  of  propagation  path  phenomena,  aimed 
at  the  understanding  of  discriminant  capabilities  and  limitations  at 
low  magnitudes.  LASA  data  have  been  used  for  several  projects 
involving  the  detailed  characteristics  of  seismic  waves  from  explosions 
and  earthquakes.  A  continuous  improvement  in  our  data  facilities 
and  automatic  processing  capabilities  is  reported. 
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DAVIS,  R.  W.,  Evaluation  of  B  and  D  Summation  Traces  at  the  Tonto  For- 
est  Seismological  Observatory,  Spec.  Rept.  No.  13,  Project  VT'70. 
Contract  AF  33(6a7)-7747,  United  Electro  Dynamics,  Inc.,  Pasadena 
Calif.,  1964. 

Data  from  a  recording  period  of  two  full  months  have  been  ana¬ 
lyzed.  Table  I  tabulates  these  results.  Briefly,  these  may  be 
summarized  as  follow*?:  a)  Summations  B  and  B.  appear  to  be  nearly 
identical  in  quality  of  signal  reception  to  Summations  D  and  D.  at  the 
gains  used,  b)  Summation  D„has  a  mere  prominent  high  frequency 
background  than  Summation  T3„-  This  reduces  its  reception  quality 
very  slightly  on  low  level  events,  c)  The  increase  in  high  frequency 
background  due  to  increased  gains  on  Sums  B.  and  D  ,  and  particular¬ 
ly  on  Sums  B,  and  Dg  decreases  the  probability  of  "ip"  starts.  This 
Is  to  be  expected  from  past  analytic  experience. 


DAVIS,  W.  J.,  Analysis  of  2  CPS  Wave  Trains  on  the  Seismograph  Array 
at  Mould  Bay,  Northwest  Territory,  Canada.  Contr.  Agency  Document- 
Air  Force  Technical  Applications  Center,  Wash.,  D.  C.,  1964. 

This  paper  reports  results  at  the  VELA  Seismological  Center 
of  an  investigation  to  determine  the  source  direction  and  phase 
velocity  of  wave  trains  using  cross-correlation  techniques.  The 
array  at  Mould  Bay  produced  seismograms  on  August  2nd  and  8th 
1963,  showing  a  series  of  sinusoidal  wave  trains  containing  a  few 
too  many  tens  of  cycles.  The  series  of  wave  trains  persisted  for 
20-30  minutes.  Peak  amplitudes,  periods,  dominant  frequencies 
are  discussed.  The  emergent  character  of  each  wave  train  makes 
it  difficult  to  estimate  the  direction  and  velocity  of  propagation. 

On  a  few  of  the  shorter  wave  trains,  the  step-out  of  the  dominant 
energy  suggests  a  north  travelling  wave  of  very  slow  velocity.  But 
generally  the  step-out  is  indeterminant. 


DAVIS,  W.  J.,  Large  Aperture  Arrays.  Contract:  Agency  Document,  Air 
Force  Tech.  Appl.  Center,  Washington,  D.  C.,  1965. 

An  array,  when  operated  as  a  velocity-phase  simple  summation, 
is  a  wavenumber  filter.  The  filter  passes  events  corresponding  to 
the  phasing  velocity  and  attenuates  all  other  events.  If  the  phasing 
velocity  is  constant  over  the  array,  the  response  of  the  wavenumber 
filter  is  a  function  only  of  the  array  geometry.  The  authors  examine 
the  wavenumber  response  of  LASA  and  suggest  an  alternative  geom¬ 
etry  for  any  subsequent  LASA  development. 


DAVIS,  W.  J.,  Operation  MIRACLE  PLAY,  VELA  UNIFORM  Program. 
Contract  Agency  Document,  Defense  Atomic  Support  Agency,  Sandia 
Base,  N.  M.,  1968. 

This  is  the  test  plan  for  Operation  Miracle  Play,  a  series  of 
detonable  gas  shots  in  the  Salmon/Sterling  cavity.  The  cavity  is  lo¬ 
cated  in  the  Tatum  Salt  Dome  near  Hattiesburg,  Mississippi.  The 
operation  has  two  principal  objectives:  simulation  of  blast  effects 
of  contained,  underground  nuclear  explosions  in  cavities  and  mea¬ 
surement  of  the  reduction  in  decoupling  caused  by  overdriving  a 
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cavity.  Three  shots  are  planned.  Two  will  have  a  yield  of  315  tons 
and  a  third  will  have  a  yield  of  about  890  tons.  The  first  shot  is  ex¬ 
pected  to  match  the  Sterling  event.  The  second  shot  is  to  examine 
the  effect  of  the  trapped  water  and  additional  spalled  material  from 
the  first  shot  on  the  response  of  the  cavity.  If  the  first  two  shots 
yield  similar  distant  earth  motion,  then  the  third  shot  will  be  exe¬ 
cuted.  The  events  are  scheduled  for  December  1968  and  February 
and  April  1969. 


VESIAC  10,381  VU 


DAVIS,  W.  J.,  and  J.  C.  BRADFORD,  Analysis  of  Short- Period  Noise  and 
Arrays  at  Three  English  Seismological  Observatories,  Agency  Doc- 
ment,  Vela  Seismological  Center,  Washington,  D.  C.,  1965. 

From  data  supplied  by  the  United  Kingdom  Atomic  Energy  Autho¬ 
rity,  the  structure  of  the  vertical  component  of  the  earth’s  noise  field 
is  described  in  terms  of  its  power  as  a  function  of  frequency  and  wave 
number  at  three  observatories.  The  wave-number  response  of  the 
arrays  on  the  basis  of  a  uniformly  weighted  summation  is  computed. 
The  three  observatories  studied  were:  Eskdalemuir,  Scotland: 
Yellowknife,  Canada;  and  Pole  Mountain,  Wyoming. 

Meaningful  wave-number  spectra  were  obtained  for  Eskdalemuir 
and,  in  part,  for  Pole  Mountain.  TTie  large  relative  spacing  of  the 
array  elements  at  Yellowknife  caused  severe  aliasing,  leading  to  un- 
interpretable  spectra. 


VESIAC  16,075  VU 
AD  813  536  L 


DAY,  J.  D.,  D.  W.  MURRELL,  Ground  and  Water  Shock  Measurement  - 
PROJECT  LONGSHOT,  Final  Rept.  No.  VUF-2701,  Contract:  Agency 
Document,  Defense  Atomic  Support  Agency,  Washington,  D  C.,  1967 

Excellent  ground  motion  records  of  the  LONGSHOT  event  were 
obtained,  both  surface  and  downhole  from  the  event.  In  addition,  two 
of  the  four  water  stations  produced  good  data.  The  explosion  was 
successfully  contained  despite  a  surface  zero  transient  displacement 
of  7.3  feet.  The  ground- induced  water  pressure  at  the  close-in  shore¬ 
line  stations  was  insufficient  to  injure  marine  wildlife. 


VESIAC  6849  VU 


DEAN,  W.  C.,  Fourier- Laguerre  Transforms,  Section  II,  Contract  No.  AF 
49(638)- 1 1  jf7,  United  ElectroDynamics,  Inc.,  Alexandria,  Va.,  1963. 

This  paper  describes  the  numerical  methods  suitable  for  machine 
computation  of  both  direct  and  Inverse  Fourier  transforms  from  the 
Laguerre  expansions.  These  methods  show  how  both  the  semi-infinite 
time  and  frequency  domains  are  covered  simultaneously  by  a  finite 
number  of  sample  points.  The  Laguerre  sampling  points  in  time  clus¬ 
ter  near  the  origin,  and  the  Laguerre  sampling  points  in  frequency 
cluster  symmetrically  about  resonance  on  a  logarithmic  frequency 
scale.  Examples  given  show  that  convergence  of  the  method  is  best 
for  low  Q,  singly  resonant  filters  and  transients. 


DEAN,  W.  C.,  Inverse  Filtering  of  Seismic  Signals.  Contr.  No.  VT '2037, 
AF  33(657)-742l7,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif., 
1962. 
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The  objective  of  inverse  filtering  for  the  problem  of  seismic 
blast  identitication  is  to  remove  the  distortion  effects  of  the  trans¬ 
mission  medium.  After  discussion  the  theory  of  inverse  filtering, 
the  author  shows  that  the  two  major  obstacles,  with  regard  to  the 
use  of  inverse  filtering  for  seismic  blast  identification  are:  a)  finding 
what  the  proper  filter  to  invert  is,  and  b)  noise.  There  are  several 
approaches.  The  advantages  and  disadvantages  of  each  are  discussed. 
The  approaches  discussed  here  are:  a)  phase  equalization  method; 
b  auto-  and  cross-correlations;  c)  non  linear  inverse  filters;  and 
d)  inverting  (known)  recording  instruments  (e.g.,  the  seismometers). 


VESIAC  18,040  VU 
AD  828  030 


DEAN,  W.  C.,  Long-Range  Seismic  Measurements  -  KNICKERBOCKER 
RePL  No-  SDL-208,  Contract  VT/6702,  F33657-67C- 1313,  Teledvne’ 
Inc.,  Alexandria,  VaM  1968 

The  purpose  of  this  report  is  to  provide  an  analysis  of  data  re¬ 
sulting  from  the  KNICKERBOCKER  event  recorded  by  the  LRSM  teams 
and  the  VELA  observatories  and  a  preliminary  summary  of  data  re¬ 
ported  by  other  permanent  and  temporary  seismographic  stations. 


DEAN,  W.  C.,  Preliminary  Plans:  SDL  Processing  of  LASA  Data,  Con¬ 
tract:  VT/5071,  AF  33(657)- 14104,  Teledyne,  Inc.,  UED,  Alexandria 
Va.,  1965. 


VESIAC  13,858-S  VU 
AD  648  415 


The  requirements  for  velocity  filtering  teleseismic  P  waves  over 
a  large  array  are  discussed,  as  well  as  the  basic  approaches  to 
velocity  filtering  inputs.  Experience  with  TFSO  shows  that  the  travel¬ 
time  anomalies  determined  by  film  analysis  and  by  computer  cross- 
correlation  are  in  agreement.  The  author  recommends  film  analysis 
since  it  is  faster.  Also,  it  is  cheaper  and  more  convenient  to  save 
the  large  quantities  of  LASA  data  necessary  to  calibrate  the  array  in 
all  desired  azimuths  and  distances  on  film  rather  than  magnetic  tape. 


VESIAC  14,966  VU 
AD  489  935 


DEAN,  W.  C.,  Rayleigh  Wave  Rejection  by  Optimum  Filtering  of  Vertical 
Arrays,  Sci.  Rept.  No.  166,  Contract  VT/6702,  Af  33(657)-159i9, 
Teledyne  Industries,  Inc.,  Earth  Sciences  Division,  Alexandria.  Va 
1966. 

Optimum  array  processes  such  as  the  maximum -likelihood  filters 
are  usually  derived  from  the  cross-correlation  matrix  of  the  time 
series  outputs  of  the  array.  With  a  vertical  array,  however,  the  corre¬ 
lations  of  the  incoming  P-wave  signals  and  Rayleigh-wave  noise  are 
predictable  from  the  structure.  This  paper  presents  the  theory  of 
maximum-likelihood  filters  in  vertical  arrays  which  can  provide  un¬ 
distorted  estimates  of  the  signal  or  the  various  Rayleigh  modes  with 
the  other  modes  cancelled  out.  The  performance  of  these  optimum 
processes  will  be  dependent  upon  the  validity  of  the  underlying  assump¬ 
tions  presented  here.  Examples  are  shown  of  the  performance  of  the 
optimum  filters  using  synthesized  data  where  the  underlying  assump¬ 
tions  are  satisfied. 


DEAN.  W.  C.,  Seismic  Data  Laboratory  -  Services  Report.  Sci.  Rept.,  Con¬ 
tract  VT  6702,  F33657-67C- 1313,  Telodync,  Inc.,  Alexandria,  Va..  1968. 
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This  report  lists  the  data  services,  computer  programs  and  other 
data  available  from  the  seismic  data  laboratory.  The  following  items 
are  described:  (1)  digital  computer  programs;  (2)  digitized  seismic 
data;  (3)  U.  S.  Coast  and  Geodetic  Survey  Epicenters;  (4)  Earthquake 
Bulletin  data;  and  (5)  Shot  report  data  from  82  U.  S.  nuclear  explosions. 


DEAN,  W.  C.,  Seismological  Applications  of  Orthogonal  Function  Study 
Expansions,  Quarterly  Rept.  No.  2,  1  May  Through  31  July  1962. 
Contract  AF  49(638)-1117,  United  ElcctroDynamics,  Inc,,  Pasadena, 
Calif.,  1962. 

A  generalized  class  of  functions  orthogonal  over  the  range  of 
greater  than  or  equal  to  zero  to  less  than  or  equal  to  infinity  possess 
frequency  /"sponses  which  are  rational  fractions  with  the  pattr rn  of 
zeros  equivalent  to  the  mirror  image  of  the  pattern  of  poles  across 
the  imaginary  frequency  axis.  Consequently,  complete  sets  of  orthog¬ 
onal  functions  can  be  defined  by  specifying  their  pole  patterns.  Cir¬ 
cuits  with  these  same  frequency  responses,  modeled  on  an  analog 
computer,  have  impulse  responses  which  are  the  orthogonal  functions 
themselves.  E"amples  of  several  such  sets,  presented  here,  show 
what  reaonant  and  decay  characteristics  of  the  time  functions  result 
from  different  pole  patterns. 


DEAN,  W.  C.,  Se.smological  Applications  of  Orthogonal  Function  Expan¬ 
sions,  Semiannual  Tech.  Summ.  Rept.  No.  3,  Contract  No.  AF  49(638)- 
1117,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif,,  1962. 

A  generalized  class  of  functions  orthogonal  over  the  range  less 
than  or  equal  to  zero  to  less  than  or  equal  to  infinity  possess  frequency 
responses  which  are  rational  fractions  with  the  pattern  of  zeros  equiva¬ 
lent  to  the  mirror  image  of  the  pattern  of  poles  across  the  imaginary 
frequency  axis.  Consequently,  complete  sets  of  orthogonal  functions 
can  be  defined  by  specifying  their  pole  patterns.  Circuits  with  these 
same  frequency  responses,  modeled  on  an  analog  computer,  have 
impulse  responses  which  are  the  orthogonal  functions  themselves. 
Examples  of  several  such  sets,  presented  here,  show  what  resonant 
and  decay  characteristics  of  the  time  functions  result  from  different 
pole  patterns.  Also  examples  of  the  performance  of  the  Laguerre 
analyzer  are  included. 


DEAN,  W.  C.,  Seismological  Applications  of  Orthogonal  Function  Expansions, 
Semiannual  Tech.  Summ.  Rept.  No.  8,  Contract  No.  AF  49(638)- 11 17, 
United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1963. 

Investigations  of  time  varying  spectra  of  earthquake  and  shot 
data  using  orthogonal  filters  are  continuing.  This  report  presents 
some  of  the  first  variable  density  records  with  time  as  the  continuous 
variable  and  frequency  (or  orthogonal  channel)  as  the  discrete  variable. 
The  report  also  contains  four  papers  that  have  been  or  will  be  pre¬ 
sented  for  publication.  Section  II  presents  the  basic  paper  of  this 
orthogonal  function  study  on  Fourier- Laguerre  transforms.  Section 
III  presents  t  e  zeros  and  weight  factors  necessary  to  the  numerical 
evaluation  of  Fourier- Laguerre  transforms  for  selected  Laguerre 
polynomials.  Section  IV  considers  generalized  Laguerre  functions 
and  their  Laplace  transforms;  Section  V  considers  seismological 
applications  of  Laguerre  expansions. 
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DEAN,  W.  C.,  Seismo  logical  Applications  of  Orthogonal  Function  Ex  pan  - 
sions,  Semiannual  Tech.  Summ.  Rept.  No.  11,  Contract  AF  49(638)- 
1117,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 

This  report  is  in  three  sections.  Section  I  presents  some  tele- 
seismic  events  recorded  through  the  time  varying  spectral  analyzer 
using  orthogonal  and  non-orthogonal  filters.  Section  II  presents  a 
method  for  efficient  simulation  of  analog  filters  in  a  digital  computer. 
Section  II  also  discusses  attempts  to  improve  the  accuracy  of  this 
basic  approach.  Section  III  describes  studies  of  the  rate  of  conver¬ 
gence  of  orthogonal  expansions  for  teleseismic  P  waves.  These 
studies  show  that  fast  convergence  of  orthogonal  expansions  for 
teleseismic  P  waves  are  particularly  sensitive  to  Q  as  well  as  reso¬ 
nant  frequency.  These  teleseisms  seem  to  have  resonances  near 
1.0  cps  and  Q's  from  1.0  to  2.0. 


DEAN,  W.  C.,  Teleseismic  Signal  and  Noise  Correlations  at  the  Tonto 
Forest  Extended  Array,  Rept.  No.  123,  Project  VT/2037,  Contract 
AF  33(657)  12447,  U ED  Teledyne,  Alexandria,  Va.,  1965. 

This  report  presents  signal  correlations  for  P-waves  from  some 
teleseismic  events  recorded  over  the  TFSO  extended  array.  The 
variation  of  correlation  with  distance  is  determined  from  the  seismo¬ 
meter  separation.  The  variation  with  frequency  is  determined  by 
filtering  the  seismograms  prior  to  correlating.  Noise  correlations 
are  determined  by  the  same  analysis  for  data  samples  just  prior  to 
the  onset  of  the  signals.  Six  results  of  this  correlation  study  are 
included. 


DEAN,  W.  C.,  L.  D.  ENOCHSON,  and  R.  H.  SHUMWAY,  The  Coherency 
Analysis  of  Seismic  Noise,  Sci.  Rept.  No.  155,  Contract  VT/6702, 

AF  33(657)-15919,  Teledyne  Industries,  Inc.,  Earth  Sciences  Div., 
Alexandria,  Va.,  1966. 

Theory  of  coherency  analysis  of  noise  at  seismic  arrays  is  de¬ 
scribed  and  illustrated  by  a  synthetic  example.  The  theory  is  applied 
to  data  from  a  couple  of  arrays,  CPO  in  Tennessee  and  a  LASA  sub¬ 
array  in  Montana.  Ordinary  coherency  is  shown  to  be  inadequate  to 
describe  many  multi-input,  single-output  systems.  Partial  coherency 
can  be  descriptive  but  may  be  computationally  unstable.  Multiple 
coherency  is  computationally  stable  and  provides  a  measure  of  the 
number  of  sensors  necessary  in  an  array  to  adequately  describe  the 
coherent  noise  power. 


DEAN,  W.  C.,  R.  H.  SHUMWAY,  and  C.  S.  DURIS,  Pest  Linear  Unbiased 
Estimation  for  Multivariate  Stationary  Processes,  Sci.  Rept.  No.  207, 
Contract  VT/6702,  F33657-67C-1313,  Teledyne,  Inc.,  Alexandria,  Va., 
1968. 

The  general  linear  hypothesis  is  formulated  for  a  multivariate 
stationary  stochastic  process.  The  best  (minimum  variance)  linear 
unbiased  estimates  are  derived  for  the  regression  functions  and  it  is 
shown  that  many  signal  estimation  problems  are  special  cases  of  the 
general  linear  model.  Several  examples  are  presented  illustrating 
the  technique  for  particular  multivariate  processes. 
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DEAN,  W.  C.  and  H.  P,  THIELMAN,  Generalized  Laguerre  Functions,  Sec- 
tion  IV,  Contract  No.  AF  49(638)- 1117,  United  ElectroDynamics,  Inc., 
Alexandria,  Va.,  1963. 

A  simple  recursion  formula  is  given  for  obtaining  the  Lapiace 
and  Fourier  transforms  of  generalized  I  aguerre  functions.  On  the 
basis  of  Parseval's  theorem,  the  obtained  Fourier  transforms,  which 
are  rational  functions,  are  shown  to  be  orthogonal  and  normalized 
over  the  entire  real  axis.  It  is  also  shown  that  the  Laplace  functions 
yield  a  simple  way  for  designing  an  analog  circuit  for  generating  these 
Laguerre  functions.  A  block  diagram  of  this  circuit  is  given. 


DE  BREMAECKER,  J.  C.,  Possibilities  and  Limitations  of  the  Direct  FM 
Seismographs,  VESIAC  Rept.  No.  44 10-77-X,  Univ.  of  Michigan, 

Inst,  of  Sci.  &  Tech..  Ann  Arbor,  Mich.  1964. 

Examined  are  the  advantages  and  the  limitations  of  each  com* 
ponent  of  the  direct  FM  system.  Also  given  is  a  typical  example  of 
the  use  of  this  system.  The  scheme  used  is  briefly  reviewed:  it  is 
the  familiar  push-pull  capacitor  transducers  method.  The  heterodyned 
frequency  is  counted  and  constitutes  the  digital  output.  It  also  is 
converted  into  a  voltage  which  drives  two  feedback  circuits,  one 
which  greatly  attenuates  the  very  low  frequencies,  and  one  which  does 
the  same  thing  for  the  very  high  ones.  The  first  one  is  an  amplifier 
with  an  RC  network  having  a  very  long  time  constant;  the  other  is 
another  amplifier  and  a  high-pass  filter.  Described  is  the  voltage 
variable  capacitor  driven  by  the  latter. 


DEFANTI,  D.  J.,  J.  E.  SPENCE,  Love  Wave  Diffraction  in  a  Variable 
Thickness  Surface  Layer,  Rept.  No.  AFCRL  65-155,  Contract  AF 
19(626 )- 3 19,  University  of  Rhode  Island,  Kingston,  R.  I.,  1965. 

Consideration  is  given  to  the  mixed  boundary  value  problem  of 
Love  wave  propagation  in  a  solid  layer  over  a  solid  half-space  where 
the  layer  undergoes  an  abrupt  change  in  thickness.  Both  the  layer  and 
half-space  are  considered  to  be  homogeneous  elastic  media.  Interest 
is  focused  on  the  amplitudes  of  the  transmitted  and  reflected  Love 
waves  relative  to  the  magnitude  of  the  excitation.  Using  a  function- 
theoretic  argument  based  on  the  Wiener-Hopf  technique  integral  ex¬ 
pressions  for  the  total  fields  are  obtained.  The  transmission  and 
reflection  coefficients  are  then  extracted  by  a  standard  appeal  to  the 
calculus  of  residues. 


DEFENSE  ATOMIC  SUPPORT  AGENCY  (STAFF),  Project  LONGSHOT  - 
Report  of  Operations,  Project  VELA  UNIFORM,  Final  Rept.  No.  VUF- 
2701,  Contract:  Agency  Document,  Defense  Atomic  Support  Agency, 
Wash.,  D.  C.,  1967. 

The  climax  of  Project  LONGSHOT  came  at  2100  hours  GMT,  29 
October  1965,  when  the  80-kt  device  was  detonated  at  a  depth  of  2,300 
feet  below  the  surface  on  Amchitka  Island  (Aleutian  chain),  Alaska, 
at  about  51°  21'  17"  north  latitude  and  179°  10'  57"  east  longitude. 
Accomplished  to  provide  seismological  data  for  use  in  improving  our 
nation's  capability  to  detect,  locate,  and  identify  underground  nuclear 
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DEHLINGER,  P.,  and  J.  W.  BERG,  Seismicity  of  Oregon,  ARPA  Order  No. 
292-62,  Contract  AF  19(628)-2778,  Oregon  State  Univ.,  Corvallis, 
Oregon,  1965. 

This  fourth  semi-annual  report,  covering  the  period  September 
15,  1964  to  March,  1965,  describes  the  progress  made  on  the  various 
facets  of  the  project  entitled,  "Investigations  on  the  Seismicity  and 
Crustal  Structure  in  Oregon." 


DELIBASIS,  N.  and  A.  G.  GALANOPOULOS,  Space  and  Time  Variations 
of  Strain  Release  in  the  Greek  Area,  Contr.  No.  AF  61(052 )-803, 
Natl.  Observ.  of  Athens,  Athens,  Greece,  1964. 

Six  cross-sections  show  the  latitude  and  longitude  variations 
of  the  total  strain  released  by  all  earthquakes  of  magnitude  >  4  3/4 
occurred  in  the  Greek  area  bounded  by  the  parallels  of  34°N  and 
42°N  and  the  meridians  of  19°E  and  29°E  luring  the  period  1841- 
1959,  and  the  cumulative  magnitude  corresponding  to  the  total  strain 
released  in  the  eastern  and  western  section,  bounded  by  the  24°E 
meridian,  over  the  120-year  interval  1841-1960  in  dependence  of 
time.  Verified  was  the  presence  of  an  oscillation  pattern  with  two 
migration  cycles  of  the  maximum  of  strain  release  between  the  two 
sections.  Oscillation  period  and  amplitude  are  given. 


DENISON,  R.  E.,  Variations  in  Basement  Rocks  in  Texas  and  Oklahoma, 
VESIAC  Rept.  No.  44l0-?5-X,  Contr.  No.  SD-78,  Univ.  of  Michigan, 
Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

The  author  reviews  what  is  known  about  basement  rocks  in 
Texas  and  Oklahoma,  using  the  materials  of  the  Univ.  of  Texas' 
Crustal  Studies  Lab.  New  information  has  been  integrated  with  early 
work,  and  a  means  for  isotropic  age  determinations  on  the  major 
rock  subdivisions  have  been  provided.  This  study  of  basement  rock 
demonstrates  considerable  variations  in  age,  configuration,  form, 
distribution,  and  lithology,  which  in  turn  cause  anomalies  in  geo¬ 
physical  observations.  The  significance  of  basement  rock  variations 
in  affecting  regional  surface  seismic  travel  times  has  yet  to  be 
evaluated. 

DENNEN,  R.  S.,  Synthesis  of  Rock  Hugoniots,  Final  Rept.,  DA  49-146- 
XZ-237,  IIT  Res.  Inst.,  Chicago,  Ill..  1&65. 

Methods  of  obtaining  the  Hugoniot  equation  of  state  were  investi¬ 
gated.  Several  of  these,  employing  high  explosive  devices,  were 
used  to  obtain  Hugoniot  data  for  mineral  samples  common  to  many 
igneous  rocks.  Analytical  synthesis  models  were  constructed  and 
used  to  determine  the  synthesized  Hugoniot  equations  of  state  for 
granodiorite,  gabbro  and  dunite.  These  compared  favorably  with 
existing  Hugoniot  data  for  similar  materials.  Methods  were  also 
developed  and  used  to  predict,  roughly,  Hugoniot  curves  for  other 
geological  composites  for  which  no  experimental  data  are  presently 
available. 
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VESIAC  6515  VL 
AD  437  382 


DE  NOYER,  J.,  Crustal  Reverberations  and  Possible  Aftershocks 
tification  Parameters  for  Earthquakes.  Contract  Sn-Srt  Tnci 
fense  Analyses,  Wash.,  D.  C.,  1963.  ’ 


as  lden- 
for  De- 


An  autocorrelation  technique  is  suggested  for  measuring  the  rate 
of  decay  of  near-source  reverberations  for  P  waves  and  searching 
for  surface  reflections  and  small  aftershocks.  Near-source  rever- 
berations  may  be  related  to  depth  of  focus.  If  this  hypothesis  proves 
to  be  true,  an  additional  method  of  focal  depth  estimation  may  contain 
sufficient  information  to  determine  the  presence  of  the  pP  phase  and 
of  the  P  waves  from  aftershocks  following  the  initial  event  by  only 
a  few  seconds.  The  ability  to  identify  either  of  these  two  types  of 
arrivals  can  be  considered  diagnostic  of  earthquakes. 


VESIAC  9296  VU 


DE  NOYER,  J.,  Detection  and  Identification  of  Underground  Nuclear  Ev- 
.P.lpsions  by  seismic  Methods.  Contract  Af  MMLH'fft  tn-t  rrf  ffri 
&  Tech.,  Univ.  of  Mich.,  Ann  Arbor,  Mich.,  1964. 

The  problem  of  detecting  and  identifying  underground  nuclear 
explosions  by  seismic  methods  has  many  difficulties.  Progress  has 
been  possible  through  an  orderly  improvement  of  seismoiogicai  facil¬ 
ities  and  analysis  methods.  Continued  improvements  in  the  seismic 
capability  for  this  problem  appear  possible. 


VESIAC  8128  C  VU 
AD  441  592 


lf)c  Dctcrmi  nation  of  Energy  in  Seismic  Waves.  VEKlAr 

s?i.  Aot  ;  /■Jr°n1.;: ncup.-,  i,":" 

bet.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

o.wsAithuUeh.  atten,Pts  have  boe[>  made  to  relate  the  total  energy  in 
arthquakes  to  magnitude,  reiiabie  data  on  which  to  base  such  rela- 

sho^lri  op ZVeiy  ifCa rC6,  Howevor-  Prt)scn‘  seismology  capabilities 
should  permit  much  more  accurate  estimates  of  wave  energy  A 

number  of  improvements  could  be  obtained  as  a  result  of  develop¬ 
ments  in  observational  seismology,  theoretical  seismology,  and 
computer  echnoiogy.  This  should  be  done,  as  a  method  of  investi- 
eartbquake  source  mechanisms  and  properties  of  propagation 
paths  as  well  as  for  finding  better  magnitude-energy  relationships. 
Recent  crude  estimates  of  seismic  wave  energy  illustrate  some 
interesting  problems  that  can  be  studied  by  using  energy  determinations. 


VESIAC  7077  VU 
AD  437  381 


E  „  ,  R»  Identification  of  Earthquakes  and  Underground  Nnciear 
Explosions  by  Seismic  Methods,  Contract  Sp-5ft  inst  fnr 
Analysis,  Wash.,  D.  C.,  1^63. 


A  number  of  seismic  methods  are  discussed  that  have  been  pro¬ 
posed  or  investigated  for  the  purpose  of  distinguishing  between  under¬ 
ground  nuclear  explosions  and  earthquakes.  It  is  not  po-sible  to  give 
a  rigorous  evaluation  of  each  method  at  the  present  stage  of  investi- 
gation  ot  these  techniques.  The  discussions  do  include  some  of  the 
author  s  opinions  concerning  relative  values  of  the  concepts  considered 


DE  NOYER,  J.,  Operation  and  Characteristics  for  Seismic  Detection 
ip  gn  Intermediate-Depth  Borehole  at  The~  University  of  Michigan's 
B2^1L£^£i£dens,  Repi.  No.  •H1U-B3-X,  Contract  iiD-78  (ARPA), 
Inst,  of  Set.  &  Tech,,  Univ.  of  Mich.,  Ann  Arbor,  Mich.,  1964. 


213 


VESIAC  8884-A  VU 
AD  452  596 


VESIAC  13,493  VU 


VESIAC  10,411  VU 


VESIAC  10,001  VU 


WILLOW  RUN  LABORATORIES 


Both  horizontal  and  vertical  seismometers  were  operated  at  a 
depth  of  1208  ft  in  an  intermediate-depth  borehole.  Microseismic 
noise  reduction  was  negligible  at  frequencies  below  0.8  cps;  micro- 
seismic  noise  at  frequencies  above  2  cps  was  reduced  by  a  factor  of 
about  10.  Surface  waves  from  both  explosive  sources  and  inicro- 
seisms  showed  about  the  same  attenuation  with  depth.  Interference 
from  the  surface  reflection  of  P  waves  produced  a  pronounced  low  in 
signal  levels  at  2.5  cps. 


DE  NOYER,  J.  M.,  G.  E.  FRANTTI,  and  D.  E.  WILLIS,  Notes  on  Under- 
water  Sound  Measurements  from  the  Lake  SuperiorTxperimeni, — 
AF  49(638)-1170,  Institute  of  Science  and  Technology,  University  of 
Michigan,  Ann  Arbor,  Mich.,  1966. 

Underwater  sound  recordings  of  the  Lake  Superior  shots  showed 
that  the  predominant  energy  was  contained  in  a  band  between  60  and 
250  cps.  Late  arrivals  were  found  that  correlate  with  reflections 
from  the  main  shore  line,  numerous  islands  and  a  few  prominent 
shoals.  By  recording  on  magnetic  tape  and  by  using  various  pass- 
band  filters  on  the  laboratory  playback,  it  was-  found  that  more  pre¬ 
cise  times  could  be  determined  for  the  water  wave  arrivals. 


DE  NOYER,  ,1.  M.,  and  D.  E.  WILLIS,  Collection  and  Analyses  of  Seismic 
Wave  Propagation  Data.  Fifth  Semiannual  Tech.  Sumni.  Kept.,  1  MaT 
Through  30  October  1964,  05178-38-L,  Contract  AF  49(638)-1170,  ' 
Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1904. 

This  report  is  a  technical  summary  of  the  research  in  seismic 
wave  propagation  studies  performed  on  this  contract  for  the  period 
1  May  through  30  October  1964.  Included  arc  reports  on  these  fields 
of  research:  (a)  technical  reports,  publications,  and  presentations; 

(b)  field  measurements;  (c)  attenuation  measurements;  (d)  Lake 
Superior  hydrophone  data,  (figures  are  included  here);  (e)  seismic 
energy  measurements;  (f)  optical  processing;  (g)  new  photographic 
recorder,  (a  photofp-aph  accompanies  this  section);  (It)  differentiation 
of  linear  and  elliptical  motion;  (i)  phase  equalization  studies;  (j)  source 
radiation  studies;  (k)  equipment  purchases,  design  and  construction; 

(1)  future  work;  (m)  action  required  by  AHPA  and  AFOSR,  and  (n)  fis¬ 
cal  information. 


DE  NOYER,  J.  M.,  and  D.  E.  WILLIS,  Collection  and  Analysis  of  Seismic 
Wave  Propagation,  Sixth  Semiannual  Tech.  Sumni.  Rept.71  November 
Through  30  April  1905,  Rept.  No.  5178-50-L,  Contract  AF  49(638)- 
1170,  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1905. 

This  report  is  a  technical  summary  of  the  research  in  seismic 
wave  propagation  studies  performed  during  the  reporting  period.  In¬ 
cluded  are:  (a)  information  on  several  NTS  events  recorded  at  por¬ 
table  seismograph  stations  in  Southern  Michigan;  (b)  attenuation  and 
spectral  studies  on  U.S.G.S.  shots  fired  in  Lake  Michigan,  and  eise- 
where;  (c)  reports  on  optical  processing;  (d)  reports  on  mode  filtering 
study  by  Fourier  techniques;  (e)  a  progress  report  on  phase  equaliza¬ 
tion  studies.  Reported  on  is  a  digital  operator  for  equalizing  seismic 
records  to  interstation  differences;  and  (f)  a  survey  of  work  to  be 
carried  out  in  the  next  six  months.’ 
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VESIAC  G487  VU 


DE  NOYER,  J,  M.,  D.  E.  WILLIS  and  J.  T.  WILSON,  Measurements  of  Near 
and  Regional  Earthquakes  Outside  the  ContinentaT'l’nited  States  Con¬ 
tract  Nos.,  AF  19(604 )- 8fl09 ,  AF  49(G3f))-1170,  Univ.  of  Mich.,' Inst . 
of  Sci.  &  Tech.,  Willow  Run  Labs.,  Ann  Arbor,  Mich.,  1963. 

A  field  measurement  program  was  conducted  in  a  number  of  areas 
outside  the  continental  limits  of  the  U.  S.  as  a  part  of  a  research  study 
on  the  propagation  of  seismic  waves  generated  by  earthquakes.  Where 
these  measurements  were  made  is  discussed.  Over  250  earthquakes, 
as  detected  by  short-period  three-component  seismometers,  were 
recorded  on  FM  magnetic  tape  recorders.  Detailed  frequency  analyses 
were  made  for  120  of  these  recordings.  The  spectral  data  varied 
among  areas  for  earthquake  of  comparable  size  and  magnitude.  Seismic 
energy  of  earthquakes  is  discussed  for  various  locations,  in  relation  to 
epicentral  distances.  Sizes  of  shear- surface  waves  in  amplitudes  is 
compared  to  amplitudes  of  compressional  waves. 


VESIAC  18,508  VU 
AD  836  284 


DER,  A.^E.  J.  DOUZE,  and  A.  W.  SIMMONS,  Deep  Well  Array  Opera- 
Uons,  Final  Rept.,  1  March  1967  to  31  May  1M8,  Rept.  No.  TR  68-24 
Contract  VT  7703,  F33C57-C7C- 1224,  Teledvne  Indust.,  Inc.,  Geotech’ 
Div.,  Garland,  Texas,  1968 

A  deephole  array  consisting  of  12  short-period  triaxial  seismo¬ 
meters  was  operated  at  a  test  site  near  Grapevine,  Texas  (GVTX) 
until  23  February  1968.  The  information  gathered  from  the  short- 
period  triaxial  array  at  the  GVTX  site  was  used  to  study  short-period 
noise  and  signals,  to  develop  signal  enhancement,  and  filtering  tech¬ 
niques.  Most  of  the  time  was  used  in  trying  techniques  based  on 
least -mean-square  filtering,  in  general,  I',  can  be  concluded  that  be¬ 
cause  the  noise  is  not  stationary,  these  filters  degrade  too  rapidly 
to  be  of  practical  interest  for  online  processing.  Several  non-optimum 
filtering  techniques  were  also  tried  and  were  found  to  be  as  effective 
as  the  optimum  filters. 


VESIAC  9525  VU 


DER.IAGUINK,  B.,  "Propagation  of  Elastic  Waves  in  Nonideally  Elastic 
Media,"  Beitr.  Angew.  Gcophvs.,  Vol.  4.  pp.  452-469,  1934.  (Trans¬ 
lated  from  Russian),  Contract  SD-78. 

The  theory  of  elastic  after-effect,  according  to  the  Boltzmann 
concept,  is  the  only  theory'  confirmed  by  experience  on  the  attenuation 
of  vibrations  with  frequencies  of  0.1  to  40,000  cps.  When  applied  to 
elastic  wave  propagation,  it  furnished  these  results,  in  agreement 
with  the  data  of  seismology:  (a)  the  coefficient  of  attenuation  for  waves 
not  too  short  is  inversely  proportional  to  wave  length:  (b )  the  trans¬ 
verse  waves  are  attenuated  as  they  travel  at  a  rate  four  times  greater 
than  that  of  longitudinal  waves;  (c)  body  waves  exhibit  an  anomalous 
dispersion;  (d)  pulse  propagation  must  be  accompanied  by  its  diver¬ 
gence;  (e)  the  preceding  conclusion  is  obtained  independent  of  the 
special  form  of  the  theory,  being  the  consequence  of  the  principle  of 
the  conservation  of  t he  quantity  of  motion. 


DERKACIIEV.  A.  A.,  "A  Method  of  Calcination  of  Seismic  Effects  with 
Standard  Accelerograms."  Akad.  Nauk,  CSSR.  Sovet  po  Seysmologii 
Bvull,  No.  14,  pp,  6 9-76,  19671,  (Translated  from  Russian),  ContracT 
D7T-49-RH3  OSA-3137. 
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A  solution  is  given  for  the  problem  of  seismic  stress  on  a  struc¬ 
ture;  however,  to  put  this  solution  into  practice  it  will  be  necessary 
to  explore  the  possibilities  of  modern  computer  techniques  and  earth¬ 
quake  registration  techniques. 


DEVANE,  J.  F.,  (S.  J.),  Evaluation  of  Seismic  Instruments  and  Basic  Research 
on  Seismic  Wave  Propagation,  Semiannual  Tech.  Rept.  VII,  1  September 
1964-28  February  1965,  Contract  AF  19(628)-212,  Weston  Observatory, 
Weston,  N.  J.,  1965. 

VESIAC  10,305  VU  This  report  describes  the  progress  made  by  Weston  Observatory 

in  evaluating  seismic  equipment  and  in  noise  studies  using  the  New 
England  Seismic  Array  data.  Included  in  the  evaluation  is  a  computer 
for  on-line  computation  and  processing  of  technical  data  and  a  play¬ 
back  system  for  magnetic  tapes.  Equipment  has  been  obtained  for 
determining  the  photoelastic  stress  in  models. 


DEVANE,  J.  F.,  (S.J.), Evaluation  of  Seismic  Instruments  and  Basic  Re- 
search  on  Seismic  Wave  Propagation,  Final  Sci.  Rept.,  1  Sept.  196 1 
to  3l  May  1965,  Rept.  No.  AFCRL-66-476,  Contract  AF  19(628)-212, 
Boston  College,  Chestnut  Hill,  Mass.,  1966 

VESIAC  19,541  VU 
AD  637  941 


A  data  analysis  center,  capable  of  sophisticated  analysis  of  seismic 
data  was  assembled.  A  preliminary  investigation  of  the  time-  and  space¬ 
stationary  statistical  characteristics  of  seismic  noise  was  made. 

Three  complete  seismic  instrumentation  packages  for  use  in 
seismic  field  studies  were  constructed.  Some  features  of  the  seis¬ 
micity  and  the  crustal  structure  of  New  England  were  investigated. 

Early  stages  of  the  brittle  shear  fracture  process  were  studied 
in  modeled  arrays  of  cracks.  Seismic  pulses  were  emitted  during 
each  early  crack-growth  stage,  and  appreciable  increases  of  applied 
stress  above  preceding  crack-growth  stress  were  required  for  fur¬ 
ther  crack  growth  before  crack  coalescence  could  be  attained.  These 
results  possibly  explain  some  of  the  microseismic  and  foreshock 
activity  observed  in  earthquake  phenomena. 


Facilities  for  testing  seismic  instrumentation  of  interest  to  TSL, 
AFCRL  were  developed.  A  measuring  program,  using  dynamic  photo¬ 
viscoelastic  methods,  was  conducted  with  the  aim  of  determining  the 
complete  rheo-optical  characterization  of  HYSOL  (a  urethane  rubber 
compound). 


DEVANE,  J.  F.,  (S.  J.),  Evaluation  of  Seismic  Instruments  and  Basic  Re- 
scarch  on  Seismic  Wave  Propagation,  Final  Rept.,  1  September  1961 
to  o'l  May  1966,  Rept.  No.  AFCRL-66-476,  Contract  AF  19(628)-212, 
Boston  College,  Chestnut  Hill,  Mass.,  1966, 

VESIAC  14,959  VU  Facilities  for  testing  seismic  instrumentation  of  interest  to  TSL, 

AD  637  941  AFCRL  were  developed.  A  measuring  program,  using  dynamic  photo¬ 

viscoelastic  methods,  was  conducted  with  the  aim  of  determining  the 
complete  rheo-optical  characterization  of  HYSOL  (a  urethane  rubber 
compound).  Also,  a  data  analysis  center,  capable  of  sophisticated 
analysis  of  seismic  data,  was  assembled.  A  preliminary  investigation 
of  the  time-  and  space-stationary  statistical  characteristics  of  seismic 
noise  was  made.  In  addition,  three  complete  seismic  instrumentation 
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packages  for  use  In  field  studies  were  constructed.  Further,  the  _,els- 
mlclty  and  crust  of  New  England  were  studied.  Finally,  some  results 
are  given  for  early  stages  of  the  brittle  shear  fracture  process  which 
were  studied  in  modeled  arrays  of  cracks. 


DE  VISINTINI,  G.,  Preliminary  Results  on  Travel-Time  Anomalies  In  the 
Alpine  Arc,  Contract  AF  6 1(052 )-786,  Osservatorlo  Geofis[c6~Speri- 
mentale,  Trieste,  Italy,  1966. 

The  travel-time  anomalies  of  seismic  waves  crossing  the  Alpine 
Arc  are  investigated.  The  methods  used  for  detecting  these  anomalies 
and  the  reliability  of  the  results  are  discussed,  and  some  suggestions 
are  made  on  improving  quantitative  analysis  of  the  data. 


VESIAC  13,999  j  VU 
AD  644  731 


DE  VISINTINI,  G.,  Seismic  Anomalies  in  the  Alpine  Arc,  Annual  Report, 
Contract  AF  6l(052)-786,  Osservatorlo  Geof.  Sperimentale,  Trieste 
Italy,  1965. 

VESIAC  11,995  VU  The  traveltime  anomalies  of  seismic  waves  crossing  the  Alpine 

Arc  are  put  in  evidence  and  Investigated.  The  methods  used  for  de¬ 
tecting  them  and  the  reliability  of  the  results  are  discussed,  and 
some  suggestions  are  drawn  out  In  order  to  Improve  the  quantitative 
analysis  of  the  data. 


DE  VISINTINI,  G.,  and  C.  MORELLI,  Seismic  Anomalies  In  the  Alpine 

Arc,  Annual  Progress  Report,  Contract  AF  61(052)- 786,  Osservatorlo 
Geofislco  Sperimentale,  Trieste,  Italy,  1966, 

VESIAC  14,328  VU  This  report  describe  the  activity  of  the  Seismic  Research 

Group  of  the  Osservatorlo  Geofislco  Sperimentale  of  Trieste  during 
the  first  two  contractual  years  (February  1,  1964  -  January  31,  1966) 
and  shows  the  extension  to  the  work  planned  for  the  near  future.  The 
main  purpose  of  the  research  is  to  find  and  study  the  travel-time, 
frequency,  and  amplitude  anomalies  of  seismic  waves  recorded  in 
European  observatories  and  caused  by  the  Influx  of  the  Alps.  Dis¬ 
cussed  are:  (a)  travel-time  anomalies  from  ISS  data;  (b)  mapping  of 
the  main  crustal  discontinuities;  and  (c)  local  earthquakes. 


DI  FILIPPO,  D.,  "The  Earthquake  of  the  Azores  Islands  of  November  25, 

1941,"  Annall  di  Geoflsica,  Vol.  2,  No.  3,  pp.  400-405,  .July  1949.  (Trans¬ 
lated  from  Italian),  Contract  DA  49-083  OSA-3137. 

VESIAC  14,374  VU  The  first  part  of  the  study  of  the  strong  earthquake  of  the  Azores 

Islands  of  November  25,  1941,  is  presented,  reporting,  together  with 
the  macroseismic  data,  the  vaiues  of  the  eplcentral  coordinates  and 
the  origin  time,  calculated  in  geocentric  coordinates,  by  applying  the 
Caiol-Peronaci  method  to  the  data  of  36  stations. 


91  FILIPPO,  D.,  and  L,  MARCELLI,  "On  the  Initial  Motion  of  the  Seismic 
Waves  Recorded  in  Rome  During  the  Period  of  1938-1943,"  Annali 
di  Geofisica.  Vol.  2,  No.  4,  pp.  589-606,  October  1949,  (Translated 
from  Italian), Contract  DA  49-083  OSA-3137. 
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VESIAC  14,376  VU 


VESIAC  9465  VU 


VESIAC  6171  VU 


VESIAC  7111  VU 
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A  statistical  study  was  made  on  the  nature  of  the  first  arrival  of 
earthquakes  recorded  in  Rome  in  the  period  of  1938-1943,  with  particu 
lar  attention  to  Italy  and  the  immediately  surrounding  zones  up  to  a 
distance  of  1000  km  from  Rome. 


DI  FILIPPO,  D.,  and  L.  MARCELLI,  "The  "Magnitude"  of  Earthquakes 

and  its  Determination  at  the  Rome  Seismic  Station,"  Annali  di  Geofisica, 
Vol.  2,  No.  4,  pp.  486-492,  October  1949,  (Translated  from  Italian), 
Contract  DA  49-083  OSA-3137. 

The  research  carried  out  on  the  magnitude  of  normal  earthquakes 
is  briefly  summarized.  The  determination  of  a  formula  valid  for  the 
Rome  seismic  station  is  presented  and  the  results  obtained  in  a  few 
applications  are  compared  with  those  of  Pasadena  and  Strasbourg. 


DI  FILIPPO,  D.,  and  F.  PERONACI,  "The  Seismicity  of  the  Faulted  Field 
of  Aterno,"  Annali  Di  Geofisica,  Vol.  27,  No.  1,  pp.  195-210,  1964, 
(Translated  from  Italian),  Contract  SD-78. 

After  determining  the  eplcentral  coordinates,  the  origin  time, 
the  depth  and  the  time-distance  curves  of  the  L'Aquila  earthquake  of 
June  24,  1958,  the  physical  nature  of  the  shock  at  the  hypocenter  is 
examined,  resulting  in  a  profile.  The  comparison  between  the  seis¬ 
micity,  the  geological  and  the  tectonic  nature  of  the  Aterno  valley 
with  the  results  of  the  microseismic  study  furnish  a  probable  explana¬ 
tion  for  the  "faulted  field." 

DODDIE,  C.  D.  and  S.  R.  HAMILTON,  Subsurface  EM  Measurements  on 
Project  GNOME,  Contract  No.  VT;197.  AF  33(600)-42403,  Edgerton, 
Gernieshausen  &  Grier,  Inc.,  Boston,  Mass.,  1963. 

Edgerton,  Germeshausen  and  Grier  conducted  a  program  of  elec¬ 
tromagnetic  (EM)  signal  measurements  during  the  GNOME  event,  10 
December  1961,  to:  1)  record  low-frequency  EM  signals  thought  to 
be  emitted  as  a  result  of  underground  nuclear  detonation;  2)  to  analyze 
the  waveforms  and  to  determine  the  EM  spectrum  produced;  3)  to 
determine  the  propagation  characteristics  of  the  geological  strata 
encompassing  the  detonation.  The  EG&G  detection  and  recording 
system  was  installed  approximately  1,000  feet  from  surface  ground 
zero.  The  system  is  described,  as  well  as  its  calibration.  The  most 
sensitive  channels,  were  so  overloaded  that  the  resulting  waveforms 
bad  no  meaning.  Also,  the  B-field  waveforms  are  described. 


DODDS,  J.  G.,  A  Direct  Online  Data  Digitizing  System,  Contract  No.  420- 
62,  Univ.  of  Calif.,  San  Diego,  Calif.,  1963, 

This  report  describes  an  all-electronic  system  for  digitizing 
analog  data.  Analog  information  recorded  on  magnetic  tape  in  F,  M. 
form  can  be  played  back  directly  through  the  digitizer,  and  then  into 
the  computer.  In  the  present  system,  the  tapes  are  played  back  on  a 
Honeywell  8100  tape  recorder.  The  signal  from  the  digitizer,  an 
eight-bit  binary  number,  is  sent  to  a  Control  Data  Corporation  160A 
computer.  When  enough  of  these  numbers  are  in  storage,  a  binary 
record  is  written  on  the  computer  output  tape.  The  output  operation 
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is  buffered,  so  the  flow  of  data  into  the  computer  is  not  interrupted. 
The  resultant  tape  is  in  a  format  that  can  be  read  by  a  Fortran  read 
statement. 

DOHR,  G.,  "Periods  of  the  First  Forerunners  in  the  Seismograms  of 
Gottingen,”  Ztschr.  f.  Geophys.,  Vol.  21,  pp.  165-174,  1955,  (Trans¬ 
lated  from  German),  Contract  SD-78. 

The  P  wave-trains  recorded  in  Gottingen  for  North  American 
earthquakes  differ  clearly  from  those  for  East  Asian  earthquakes. 


DOHR,  G.,  "Statistical  Identification  of  Tides  in  Inland  Waters,  with  the 
Example  of  the  Bodensee,"  Ztschr.  f.  Geoph.,  Vol.  23,  pp.  256-272, 
1957,  (Translated  from  German),  Contract  SD-78. 

This  paper  examines  the  question  whether  statistical  methods 
are  adequate  for  the  proof  of  tidal  waves  on  inland  waters.  Similarly 
as  in  procedures  for  demonstrating  tides  of  the  atmosphere,  the  regis¬ 
trations  of  recording  water  gauges  are  subjected  to  harmonic  analysis. 
The  results  are  presented  with  the  use  of  harmonic  dials. 

The  statistical  review  of  274  days  gives  proof  of  the  M,-  wave 
showing  an  amplitude  of  0.4  mm  on  the  water  gauge  at  Konstanz.  The 
material  was  submitted  to  a  statistical  error  analysis  and  it  could  be 
shown  that  the  value  of  0.4  mm  amplitude  falls  outside  of  the  range 
of  random  variation  and  that  no  quasi-persistance  is  involved. 

The  method  discussed  appears  to  be  suited  for  the  identification 
of  tides  in  inland  waters. 


DORMAN,  H.  J.,  Analysis  of  Seismic  Data  from  the  African  Continent, 

Final  Rept.,  1  April  1966  to  31  March  1969,  Contract  AF  49(638)- 1723, 
Lamont-Doherty  Geol.  Observ.,  Columbia  Univ.,  Palisades,  N.  Y., 

1970 

A  three-component  high-gain,  wide-band,  long-period  seismograph 
system  was  operated  in  Africa  at  Abeche,  Chad.  The  installations 
provided  high-quality  recordings  for  many  studies  directly  applicable 
to  the  VELA-UNIFORM  program.  This  report  gives  a  concise  account 
of  the  work  done  at  Abeche  and  the  published  results  of  that  work. 


DORMAN,  J.,  and  L.  E.  ALSOP.  Seismic  Wave  Transmission  Across  Oceanic 
Areas,  Final  Rept.,  Contract  Nonr  4259(12),  Lamont-Doherty  Geol. 
Observ.,  Palisades,  N.  Y.,  1969 

The  main  areas  of  accomplishment  under  this  contract  were:  1) 
Theoretical  and  experimental  studies  of  elastic  wave  propagation  phe¬ 
nomena:  2)  Implementation  of  satellite  navigation  data  reduction  com¬ 
puter  programs  in  laboratory  and  shipboard  computers. 


DORMAN,  L.  M.  and  B.  T.  R.  LEWIS,  Experimental  Isostasy,  Part  I:  The 
Theory  of  the  Determination  of  the  Earth's  Isostatic  Response  to  a 
Concentrated  Load,  Contribution  No.  232,  Contract:  F44620-68C-0087, 
Univ.  of  Wisconsin,  Madison,  Wisconsin.  1969 
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VESIAC  19,408  VU  In  previous  isostatic  computations,  the  isostatic  reduction  of 

gravity  data  is  made  using  an  isostatic  response  function  (the  response 
of  the  earth's  gravity  field  to  a  concentrated  load  on  the  earth's  sur¬ 
face)  derived  for  an  assumed  mechanism  of  compensation,  e.p,,  Pratt, 
Airy.  We  give  here  a  method  for  the  computation  of  this  function 
directly  from  observational  data,  eliminating  the  need  for  assuming 
a  compensation  mechanism. 

If  the  response  of  the  earth's  gravity  field  to  the  loading  of  the 
topography  is  linear,  the  change  in  the  gravity  field  due  to  this  loading 
can  be  represented  as  the  two  dimensional  convolution  of  the  topography 
with  the  earth's  isostatic  response  function. 

DORMAN,  L.  M.,  and  B.  T.  R.  LEWIS,  Upper  Mantle  Q  and  Transmission 
Studies  Using  LASA  and  WWSS  Data,  Annual  Tech.  Rept.  No.  1,  1  June 
1968  to  31  May  1969,  Contract  F44620-68C-0087,  Univ.  of  Wisconsin, 
Madison,  Wisconsin,  1969 

VESIAC  19,747  VU  This  report  contains  a  summary  of  work  dealing  with  the  velocity 

and  density  structure  under  the  Mo  .ana  LASA  (Large  Aperture  Seismic 
Array).  Principal  results  are  1)  a  new  isostatic  theory  and  results 
of  its  application  to  gravity  and  topographic  data  from  the  continental 
United  States  and  2)  a  differential  time  term  (delay  time)  method  of 
seismic  analysis  which  can  be  used  with  a  source  whose  origin  time 
is  unknown. 

DOUGLAS,  A.,  P-Signal  Complexity  and  Source  Radiation  Patterns,  Rept. 

No.  7885-1-X,  Contract  DA  49-083  OSA-3137,  SD-78,  Univ.  of  Mich., 
Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

VESIAC  15,915-N  VU  This  paper  gives  preliminary  results  of  attempts  to  explain  the 

complexity  of  the  P  signal  in  terms  of  Honda's  type  I  and  type  II 
sources.  These  results  show  that  the  complexity  is  probably  a 
crustal  or  near-surface  effect  at  the  source,  but  the  exact  cause  is 
not  yet  clear.  On  simple  theory  it  appears  that  the  surface  reflec¬ 
tions  pP  and  sP  should  be  dominant  over  all  other  phases  and  thus 
give  a  majority  of  records  in  the  complexity  class  U.  Records  with 
many  arrivals  of  similar  amplitudes  are  difficult  to  explain,  unless 
it  is  assumed  that  the  surface  reflections  are  greatly  attenuated  near 
the  source.  The  difficulty  of  finding  surface  reflections  for  many 
events  suggests  that  this  attenuation  is  real. 

DOUZE,  E.  J.,  Short-Period  Seismic  Noise,  Final  Sci.  Rept.  No.  TR  67-67, 
Contract  AF  49(638 )- 1 150,  Teledyne,  Inc.,  Geotech  Div.,  Garland, 

Texas,  1968. 

The  purpose  of  this  final  report  is  to  document  the  work  done  on 
the  study  of  Short- Period  Seismic  Noise.  Aside  from  the  study  of 
noise  and  signals,  one  of  the  chief  aims  of  the  Noise  Study  Program 
was  to  present  findings  at  scientific  meetings  and  to  publish  data  in 
appropriate  journals.  Therefore,  presentations  and  publications  will 
be  discussed  in  this  report.  Abstracts  of  all  reports  and  papers  are 
included  as  an  appendix. 


VESIAC  18,332  VU 
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D0U^’  ,E-LJ;’,SpeCtral  of  Seismic  Noise  at  Tabernacle  Butte 

Tech-  Rept-  No-  H4-9tt,  Contract 

F  33(600)-4iJ369,  VT/1139,  Geotech.  Corp.,  Garland,  Texas,  1964. 

«.PrP1!,nearW^rfSpeCtral  density  functions  seismic  background  noise 

Suhll T  a  number  of  dePths  in  Tabernacle  Butte  No.  1, 
Sublette  County,  Wyoming.  Results  obtained  indicated  that  various 

m  w® -0f  Rayieifbwfves  and  P-waves  were  responsible  lor  the  seis- 
mic  coise.  The  third  higher  mode  was  the  cause  ol  the  noise  at  0  5- 
sec  period. 

DOUZE,  E^J.,  Spectral  Analysis  of  Seismic  Noise  at  the  Meridian  Unit 
No,  1  Deep  Hole,  Eureka,  Nevada.  TlEh.  Rept.  No.  64-99,  Contract 
Af  33(600)-43369,  VT/1139,  Geotech.  Corp.,  Garland,  Texas,  1964. 

The  power  spectral  density  functions  of  seismic  background 
nrnse  were  analyzed  from  a  number  of  depths  in  the  Meridian  Unit 
o.  1  deep  hole.  Simultaneous  noise  samples  from  two  deep-hole 
seismographs  and  a  surface  seismograph  were  used.  Results  in- 
dicated  that  the  noise  for  periods  greater  than  1.5  sec  could  be  ex- 
plamed  in  terms  of  Rayleigh  waves.  The  noise  of  periods  less  than 
1.5  could  be  explained  by  a  mixture  of  body  waves  and  Rayleigh  waves. 
Because  of  the  complexity  of  the  data,  the  types  of  waves  present  at 
periods  less  than  0.8  sec  could  not  be  identified. 

DOUZE  E  J.,  Spectral  Analysis  of  Seismic  Noise  at  the  Trigg  No.  1  Been 
Hole,  Grapevine  Texas.  Tech.  RePi  pr~jrrt  VT.'UM  R 

contract  No.  Af  33(600)-43369,  Geotech.  Corp.,  Garland,  Texas,  1964. 

The  power -spectral  density  functions  of  seismic -background 
noise  were  analyzed  from  a  number  of  depths  in  the  Trigg  No.  1  deep 
;°le' °rapf,yine'  Texas.  Results  obtained  show  that  the  noise  re- 
rnmhf  ^  the  vertical -motion  seismograph  can  be  explained  by  a 

bod^waves"  *  Bh  WaVCS  °f  fundamental  and  higher  modes,  and 

D0USf’  u' ’  Short- Period  Seismic  Noise.  Semiannual  Tech. 

Sht’S  N0'  AF  49(638)- 1150,  Geotechnical  Corp., 
Garland,  Texas,  1964.  F 

noi  The  report  presents  results  from  studies  of  short-period  seismic 
noise  and  signal  levels.  Preliminary  investigations  have  been  made 
to  improve  the  signal-to-noise  ratio  by  changing  the  frequency  re¬ 
sponse  of  the  instrumentation.  Results  of  investigations  3 
generated  noise  show  that  rapid  attenuation  occurs  at  shallow  depths 
A  study  of  variations  in  amplitudes  of  signals  across  a  network  of 

p^mf°araPT,h  S-aii0n^  indicates  large  amplitude  changes  can  be 
xpected.  Periods  of  P  waves  are  shown  to  increase  with  distance 
from  the  source.  Teleseism ic  events  have  an  average  period  of  1.0 


DOUZE  E  J  Study  of  Short-Period  Seismic  Noise.  Appendix  I  to  Tech 
J}®**-  N°-  e^.  Tech  Repi.  rxo.  tk-135,  Noise  Attenuation  in  Shallow 
Holes,  Contract  AF  49(638)- 1 150,  Geotech.  Corp.,  Garland,  Texas, 
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,  Short'Per*od  seismograph  recordings  in  shallow  holes  indicate 

at  sha1no!flHr!hImPurV!mentS  *"  perfcrmance  are  sometimes  obtained 
n  ffcant  ^  j!P  n  ,  Wln,l  n01SAe  attenuates  rapidly  and  becomes  insig¬ 
nificant  at  depths  less  than  60  m.  In  the  presence  of  low-velocitv 

^a,t.her®d  laye*'.s>  the  n°rmal  background  noise  decays  rapidly  with 
depth  and  significant  improvements  in  the  signal-to-noise  ratios 


VESIAC  9438-C  VU 


DOUnf 'tE'j!T'>J.^?y  .°f  Sll0^-Peri0d  Sets™*c  Noise.  Appendix  3  to  Tech. 
Rept.  No  65-2,  Tech.  Report  No.  64-132,  Special  Orientation  Pro- 

Texas,  19646  ''  AF  49(C38)-1150-  Ceotech.  Corp.,  Garland, 

The  basic  objective  of  the  program  to  assure  that  all  students 

sekmff116?  Jo  Perform  the  fundamental  operations  of  a  mobile 
seismological  laboratory  was  achieved. 

in,  JIT  llm.ited „time  allowed  in  ^e  contract  for  an  equipment  pack- 
studenl^  demonstratlon  and  site  setup  exercises  restricted  the 
ncultv  fn  r  !Ty  111  thesf  areas-  These  men  will  encounter  dif- 
fied  rpn?«  !f TtS|  t0  nl0Ve  and  SCtUp  the  first  time-  If  possible,  quali- 

migh?SplL„eeCdniC,anS  Sh°Uld  ^  aV3ilable  ,0  aSSi8t  with  movcs  ‘hat 

The  students'  attitude  towards  studying  and  apparent  eagerness 
to  learn  were  commendable.  ^ 

Operation  and  maintenance  manuals  were  not  available  for  all 
equipment  components.  In  these  cases,  corrected  schematic  diagrams 
memoranda  and  other  pertinent  material  were  offered  to  students  ’  ’ 


VESIAC  9438  VU 


DOUZE,  E.  ■!.,  Study  of  Short-Period  Seismic  Noise,  Semiannual  Tech 
n’’"'  Rept7TTo.  4,  1  July  to  3 f December  15M,  Tech  Rept  No 
65-2;  Contract  AF  49(638)- 1150,  Geotecl,  Corp.’,  Garland!' TeS, 

The  report  presorts  the  results  of  studies  of  short-period  seis¬ 
mic  noise,  signal  leveis,  and  signal-to-noise  ratios.  Sec«!m  2  de- 
scnbes  the  wave  types  present  in  the  noise  between  periods  of  1  0 
and  6.0  sec.  Section  3  describes  the  results  of  an  experiment  in  oo 
timuin  filtering.  Appendices  I  and  2  are  studies  on  the  effect  of 

SnTTj  bUrM  ‘  a‘,d  °f  *°l,0KraPhy  on  wind-induced  noise. 
Appendix  3  describes  an  orientation  course  for  foreign  personnel 
conducted  at  the  Geotechnical  Corporation. 


VESIAC  13,962- A  VU 
AD  628  883 


D0U^„V’  glMl-J^iod  Seismic  Noise,  Appendix  I  to  Semiannual 
Tech  Sum  in.  Rept.  No.  V,  TR  No.  CC-25,  Contract  AF  49(6381-1150 
Teledyne  Indust.,  Geotech  Div.,  Garland,  Texas,  1966. 

/r  n  ™s  r0P0rt  is  a  summary  of  studies  conducted  on  short-period 
(0.0-0. 3  sec)  noise  over  a  period  of  approximately  three  years  In- 

°irt,07rT  deci)'l,ole  and  surface  arrays  was  used  in  an  attempt 
o  determine  the  types  of  waves  of  which  the  noise  is  composed  The 
heoret'cal  behavior  of  higher  mode  Rayleigh  waves  and  of  body  waves 

sur  !cn  h  1  H  SU  ace  and  dee')-|,0le  arrays  is  described.  Both 
faco  and  ,J0dy  waves  are  shown  to  exist  In  the  noise.  Surface 
waves  generally  predominate  at  the  longer  periods  (in  the  period 
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range  discussed)  while  body  waves  appear  at  the  shorter  periods  at 
quiet  sites.  Not  all  the  data  could  be  interpreted. 


DOUZE,  E.  J.,  Study  of  Short-Period  Seismic  Noise,  Semiannual  Tech. 
Summ.  Rept.  No.  8,  1  January  to  30  June  1966,  Rept.  No.  TR  66-80, 
Contract  AF  49(638)-1150,  Teledyne  Industries,  Inc.,  Geotech  Div., 
Garland,  Texas,  1966, 

This  report  describes  studies  on  S-P  seismic  noise.  It  includes 
sections  on  spectral  moments,  sources  of  microseisms,  statistical 
analysis,  and  S-P  surface  waves. 


DOUZE,  E.  J.,  Study  of  Short -Period  Noise,  Semiannual  Rept.  No.  9, 
Scientific,  Interim  June-Dee.  1966,  Rept.  No.  TR  67-9,  Contract 
AF  49(638)- 1150,  Teledyne  Indust.,  Inc..  Geotech  Div.,  Garland, 
Texas,  1967. 

The  data  recorded  at  the  four-seismograph  array  at  Station  Inge 
Lehmann,  Greenland,  shows  that  the  noise  is  incoherent  between 
seismographs  at  periods  less  than  1.5  sec.  For  periods  greater  than 
1.5  sec,  coherences  are  high.  The  velocities  of  the  waves  on  the 
noise  have  not  been  determined.  The  defection  capability  of  the  site 
is  discussed.  A  17-element  array  is  recommended  if  the  array  is  to 
be  expanded. 


DOUZE, E.  J.,  H.  ROBERTSON,  Study  of  Short-Period  Seismic  Noise,  Tech. 
Rept.  65-77,  Contract  AF  49(638)  1150,  Geotechnical  Corp.,  Garland, 
Texas,  1965. 

Described  is  work  on  S-P  seismic  noise,  signals,  and  S-N  ratios 
under  Contract  AF  49(638)- 1 150.  The  four  parts  of  the  report  discuss: 
1)  statistical  measurements  of  noise  and  some  sampling  techniques  in 
use:  2)  visual  and  spectral  techniques  that  were  used  to  detect  body 
waves  in  the  S-P  noise  recorded  bv  a  deep-hole  array  at  Grapevine, 
Texas;  3)  a  filtered  narrow-band  seismograph  that  was  designed  to 
reduce  noise  outside  the  band  of  maximum  signal  information  at  Las 
Cruces,  New  Mexico;  4)  higher-mode  Rayleigh  waves  as  recorded  hv 
deep-hole  seismographs  at  Fort  Stockton,  Texas. 


DOWLING,  J.  J.,  Travel-Time  Curves  from  Velocity  Distributions  with 
Applications  to  the  Earth’s  Upper  Mantle  (THESIS),  64-13,457,  Con¬ 
tract  AF  19(604)-7399,  St.  Louts  Unlv.,  St.  Louis,  Mo.,  1964. 

A  technique  is  developed  for  determining  P  and  S  velocities  as  a 
function  of  deptli  using  body  wave  travel-times.  It  can  be  applied  to 
a  variety  of  velocity -depth  functions,  including  continuous  and  dis¬ 
continuous  Increases  and  decreases  of  velocity  with  depth.  To  do 
this  T-D  curves  are  calculated  for  an  assured  velocity  distribution 
by  evaluating  the  time  and  distance  equations.  These  eva  uations  are 
valid  for  any  velocity  variation.  This  T-D  curve  is  then  compared  to 
observed  data.  Adjustment  in  the  model  and  rc-calcuiation  of  the 
T-D  curve  is  continued  until  an  acceptable  comparison  between  pre¬ 
dicted  and  observed  travel-times  Is  achieved. 
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DOYLE,  H.  A.,  A.  L.  HALES,  An  Analysis  of  the  Travel  Times  of  S  Waves 
to  North  American  Stations,  in  the  Distance  Range  28u  to  82u,  Intertm 
Sci.  Rept.  No.  3,  Contract  AF  i9(628)-2936,  Southwest  Center  for 
Advanced  Studies,  Dallas,  Texas,  1967. 

The  travel  times  of  S  waves  from  20  earthquakes  to  stations  in 
North  America  in  the  distance  range  28°  to  82°  have  been  studied. 

The  deviations  from  J-B  times  were  analyzed  into  station,  source 
and  distance  components  using  the  least-squares  time-term  approach 
of  Cleary  and  Hales. 

Within  the  distance  range  studied,  large  changes  of  the  S  travel 
times,  such  as  were  required  by  the  lower  mantle  velocities  proposed 
by  MacDonald  and  Ness  (1961),  are  not  permitted  by  the  present  data. 
The  analysis  was  checked  by  carrying  out  a  univariate  analysis  of 
variance  of  the  same  data. 

DRESSEU  ELECTRONICS  (STAFF),  Unmanned  Seismic  Station,  Tech. 

Manual,  Contract  No.  VT/1134,  AF  33(657 )-7 120,  Dresser  Electronics, 
Houston,  Texas,  1964. 

This  manual  describes  the  general  system,  theory  of  operation, 
Installation,  maintenance,  and  troubleshooting  of  a  complete  Unmanned 
Seismic  System  for  the  detection,  processing,  and  display  of  seismic 
phenomena  occurring  In  the  frequency  range  of  1  to  20  cycles  per 
second. 


DUBOURD1EU,  G.,  "The  Lesson  of  the  Agadir  Earthquake,"  Akad.  Sci. 

Paris  Com ptes.  Rcndus,  Vol.  256,  No.  3,  pp.  723-725,  1963.  (Trans¬ 
ited  from  French),  Contract  SD-78. 

The  Geological  Service  of  Morocco  has  published  several  studies 
of  earthquakes  which  occurred  in  Agadir  on  February  29,  1960.  The 
data  found  correlate  with  certain  findings  on  the  recent  tectonics  of 
North  Africa  and  the  geographical  distribution  of  earthquakes  — findings 
made  prior  to  the  destruction  of  Agadir.  Thus,  we  can  draw  a  lesson 
from  this  information.  This  is  the  object  of  the  present  report,  which 
was  written  for  a  practical  purpose. 

DUENNEBIER,  F.  K.,  Spectral  Variation  of  the _T  Phase.  Tech.  Summ.  Rept., 
Rcpt.  No.  HIG-68-22,  Contract  Nonr  3748(01).  Unlv,  of  Hawaii.  Inst, 
of  Gcophys.,  Honolulu,  Hawaii,  1968 

The  frequency-time  characteristics  of  the  T  phase  are  studied 
in  an  effort  to  isolate  the  properties  of  the  abyssal  T-phase  generating 
mechanism.  Early  arrivals,  or  forerunners,  are  found  to  have  the 
properties  of  an  abyssally  generated  T  phase.  Abyssal  T-phase  genera¬ 
tion  is  found  not  to  be  confined  to  regions  of  high  latitude  where  the 
sofar  channel  is  bounded  by  the  ocean  surface,  but  is  found  to  also 
occur  in  southern  latitudes  where  the  sofar  channel  is  bounded  by  a 
surface  channel. 


DUENNEBIER,  F.  K.,  R.  H.  JOHNSON.  T-Phase  Sources  and  Earthquake 
Epicenters  in  the  Pacific  Basin,  Tech.  Summ.  Rept.,  Rcpt.  No.  HIG- 
67-24,  Contract  Nonr.  3748  (01 ),  Hawaii  Inst.  Gcophys.,  Unlv.  of  Hawaii, 
Honolulu,  Hawaii,  1967. 
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Two  years  of  T-phase  source  locations  are  compiled  together 
with  U.  S.  Coast  and  Geodetic  Survey  earthquake  epicenters  in  the 
Pacific  Basin  for  the  same  time  period.  It  is  shown  that  the  T-phase 
sources  have  a  higher  density  in  regions  which  insonify  the  hydrophone 
array  and  an  accuracy  equivalent  to  or  better  than  C&GS  epicenters 
in  regions  where  geometry  is  favorable,  or  where  abyssal  T  phases 
are  generated. 


DUDA,  S.  J.,  The  Stress  Field  Around  a  Fault  According  to  a  Photoelastic 
Model  Experiment,  Contr.  No.  AF  61(052)-588.  Seis.  Inst..  Univ.  of 
Uppsala,  Uppsala,  Sweden,  1964. 

A  report  is  given  of  preliminary  photoelastic  measurements 
of  the  two-dimensional  stress  field  around  a  fault  or  crack  in  a  plate. 
The  measurements  include  these  cases:  open  slit  with  the  uniaxial 
applied  pressure  field  making  an  angle  of  45°  with  the  slit;  closed 
slit  (zone  of  wea:  ness)  with  two  different  thicknesses  of  the  weak 
zone  and  again  45°  to  the  external  pressure  field;  the  measurements 
for  the  weakest  slit  were  made  also  with  an  angle  of  22.5°  to  the 
pressure  field.  The  measured  and  calculated  normal  and  shear 
stresses  are  represented  in  graphical  form.  The  results  provide 
explanations  for  some  earthquake  characteristics  --  for  example, 
distribution  of  shear  stress  and  patterns  of  geographical  extension 
of  seismic  activity  during  an  aftershock  sequence. 


DUDA,  S.  J.,  Travel  Times  and  Body  Wave  Magnitude,  Sci.  Interim  Rept., 
Rept.  No.  8,  Contract  AF  19(628)-5 100,  St.  Louis  Univ,,  St,  Louis, 

Mo.,  1970 

The  Q-charts  used  presently  for  magnitude  determinations  were 
obtained  mainly  from  direct  observations  of  ground  motion  amplitudes 
of  several  components  of  seismic  waves  (e.g.  PZ,  PH.  Sll)  as  functions 
of  epicentral  distance. 

A  set  of  new  Q-charts,  obtained  independently  of  direct  amplitude 
observations,  for  PZ-,  PH-,  and  SH-waves  is  presented.  A  refinement 
in  the  magnitude  definition  warrants  the  magnitude  figures  obtained 
with  the  new  Q-charts  to  be  uniform  with  regard  to  focal  depth.  Exam¬ 
ples  show  the  new  Q-charts  to  decrease  the  scatter  of  magnitude  deter¬ 
minations  between  stations. 

Since  the  efficiency  in  generating  longitudinal  and  transverse 
waves  is  most  probably  not  the  same  for  all  events,  separate  P-wave 
and  S-wave  magnitudes  are  advocated. 


DUDA,  S.  J.,  C.  KISSLINGER,  O.  W.  NUTTL1,  and  W.  V.  STAUDER,  Re¬ 
search  in  Seismology,  Final  Sci.  Rept.,  1  Sept.  1965  to  31  August 
1969,  Rept.  No.  AFCRL-69-0409,  Contract  AF  19(628)-5100,  St.  Louis 
Univ.,  St.  Louis,  Mo.,  1969 

This  report  contains  a  summary  and  analysis  of  the  results  of 
research  concerned  with:  (1)  Focal  mechanisms  and  the  properties 
of  seismic  sources,  including  research  on  methods  of  determination 
and  on  the  relation  to  regional  and  global  tectonics  in  selected  seismic 
zones:  (2)  Determination  of  the  magnitude  and  the  energy -release  of 
earthquakes',  (3)  Effects  of  earth  structure  on  wave  propagation,  in- 
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eluding  determination  of  the  distribution  of  seismic  velocities,  travel- 
time  curves  and  the  effect  of  anisotropy;  and  (4)  Model  investigations 
of  decoupling  of  explosions,  and  of  seismic  effects  of  explosions  in 
prestressed  and  layered  media. 


DUDLEY,  W.  W.,  Jr.,  and  L.  D.  MC  G1NN1S,  Seismic -Refract ion  and 
Earth-Resistivity  Investigation  of  llydrogeologic  Problems  in  the 
Humboldt  River  Basin,  Nevada,  Tech.  Kept.  No.  I,A FOS R - 6 2 - 21F5 . 
Univ.  of  Nevada,  Reno,  Nevada,  1962. 

VES1AC  12,549  VU  Experiments  with  seismic  refraction  and  electrical  resistivity 

instruments  were  conducted  in  t he  vicinity  of  Winnemucca,  Nevada, 
an  area  where  the  detailed  geology  is  well  known,  to  determine  the 
value  of  these  geophysical  methods  in  ground-water  studies.  The 
seismic  refraction  method  can  be  used  to  predict  depth  to  bedrock 
and  thickness  of  valley  fill  with  considerable  accuracy.  Determina¬ 
tion  of  the  lithology  and  hydrologic  characteristics  of  earth  materials 
is  less  certain.  Discussed  is  how  the  earth  resistivity  method  may 
aid  in  interpreting  lithology  if  used  with  sufficient  control.  Conjunc¬ 
tive  use  of  the  two  methods  can  result  In  material  reduction  of  the 
number  and  depth  of  test  wells  necessary  for  acquiring  needed  infor¬ 
mation. 

DURBIN.  W.  P.t  JR.,  Comparison  of  Crustal  Parameters  with  Geoid 
Undulations,  VESIAC  ltopt .  No.  441T5-75-X,  Contr.  No.  SD-TfT,  Univ. 
of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

VESIAC  6217  G  VU  The  Aeronautical  Chart  and  Information  Center  has  conducted  a 

study  to  resolve  the  wide  disparity  among  geoid  representations  and 
give  physical  significance  to  the  mathematics  involved.  In  this  re¬ 
port,  the  author  presents  the  results  of  that  studv  and  explains  the 
proceojres  which  were  used.  By  doing  so.  he  hopes  that  its  signifi¬ 
cance  in  crust  and  mantle  studies  can  be  appreciated.  Three  geoids, 
the  Columbus,  Kaula,  and  World  (Fischer),  were  selected  for  the 
study  because  they  are  current,  cover  the  contiguous  U.  S..  and 
represent  three  types  of  derivation  gravimetric,  gravimetric- 
astro -geodetic,  and  astro-geodetic. 

DUVALL,  Ci.  K.,  Propagation  of  Plane  Shock  Waves  in  a  Stress- Relaxing 
Medium.  Contract  No.  AF  4o(G38)-  108G,  Stanford  Res.  Inst..  Menlo 
Park.  Calif..  1963. 

VESIAC  6258  VU  This  paper  demonstrates  how  the  decay  of  an  elastic  precursor 

wave  preceding  a  shock  can  he  related  to  material  relaxation  from 
an  elastic,  nonequilibrium  state  toward  one  of  equilibrium.  The  author 
utilizes  shock  wave  measurements  in  quartzite  and.  for  comparison, 
considers  the  theory  of  shock  waves  generated  by  a  uniform  pressure 
acting  on  the  surface  of  a  semi-infinite  slab. 


DUVALL,  G.  E.  and  R.  C.  ALVERSON,  Fundamental  Research  m  Support, 
of  VELA- UNI  FORM.  Semiannual  Tech.  Summ.  Rept.  No.  5,  Contract 
NoT  AF  49(638)-  lOftt  ,  Stanford  Res.  Inst.,  Menlo  Park.  Calif.,  1964. 

VESIAC  7338  VU  The  first  task  reported  on  is  Thermodynamics  of  Uniaxial  Com¬ 

pression  in  an  Elastic -Plastic  Solid.  Three  problems  considered  in 
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shock  compression  studies  are  discussed:  1)  the  sources  of  irrever¬ 
sible  work  in  the  shock  transition:  2)  the  determination  and  interpre¬ 
tation  of  the  Rankine-Hugoniot  curve  in  the  p-v  plane;  3)  the  proper 
form  for  the  equation  of  state.  Sections  1  through  4  are  concerned 
with  these  problems.  The  other  task  re|X>rted  on  is  Spherical  Waves 
in  an  Elastic-Plastic  Medium.  Explained  is  the  numerical  method 
developed  for  the  solution  of  the  practical  differential  equations  gover¬ 
ning  wave  propagation  in  an  elastic-plastic  medium.  Some  of  the 
numerical  results  are  presented  whicli  have  been  obtained  for  wholly 
elastic  behavior  by  the  method  described  in  the  last  re|X>rt. 


DUVALL,  G.  E.,  and  R.  C.  ALVERSON,  Fundamental  Research  in  Support 
of  VELA-UNIFORM,  Final  Rept.,  Contr.  No.  Af  49(638)-10B6, "Stan¬ 
ford  Research  Inst.,  Menlo  Park,  Calif.,  1964. 

This  report  describes  two  operations:  1)  the  first,  which  studies 
the  processes  by  which  seismic  waves  are  initiated  in  order  to  learn 
the  effects  of  characteristic  differences  known  to  exist  near  the 
sources,  attempts  to  overcome  the  difficulties  in  describing  the 
development  of  the  earthquake  produced  wave:  2)  the  second  considers 
spherical  waves  in  elastic -plastic  media.  All  the  work  that  has  been 
done  is  surveyed,  with  the  purpose  of  determining  the  effect  and 
subsequent  time  history  of  the  elastic  responses  of  the  earth  measured 
in  the  far  field.  Five  major  results  are  given. 


ECOLLAN.  .1.,  and  V.  ROCARD.  "Electromagnetic  Signal  of  Underground 
Explosions,"  Com  pies  Rendus,  Vol.  256,  No.  I,  pp.  237-239.  1963, 
(Translated  from  Trench).  Contract  SD-78. 

The  mechanism  of  an  electromagnetic  signal  is  reported  which  is 
the  only  important  signal  (regardless  of  how  weak)  in  the  case  of  a 
contained  underground  explosion. 


EDWARDS,  ,1.  P.  Ill,  Cumberland  Plateau  Observatory,  Quarterly  Rept. 

No.  7,  Project  VT,  6704,  Contract  AF  33(657)-I4648.  Texas  Inst.,  Inc., 
Dallas,  Texas,  1967, 

The  work  conducted  during  the  period  I  February  1967  through 
30  April  1967  is  reviewed  in  this  report.  Activities  during  this  period 
were  directed  primarily  toward  routine  observatory  operation,  com¬ 
pletion  of  all  researchtasks  and  preparation  of  special  reports  covering 
this  work,  and  transfer  of  the  observatory  facilities  and  equipment. 


EDWARDS,  .1.  P.,  III.,  Multiple  Array  Processors,  Final  Rept.,  VT 
5052,  AF  33(657)- 13904,  Texas  Instr7,  Inc.,  Dallas,  Texas,  1965. 

Tills  report  describes  the  synthesis  and  evaluation  of  multi¬ 
channel  filters  for  the  Uinta  Basin  Seism  ^logical  Observatory.  The 
filters  were  designed  for  use  In  two  on-line  multiple  array  proces¬ 
sors  (MAP). 

A  19-channel  and  a  10-channel  multiple  array  processor  were 
designed,  fabricated  and  installed  at  the  Uinta  Basin  Seismological 
Observatory. 
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The  19-channel  processor  was  equipped  with  7  multichannel  fil¬ 
ters  and  6  beam-steer  outputs.  These  filters  were  designed  for 
operation  on  vartous  configurations  of  the  subsurface  3-dimensional 
16-element  array. 

The  10-channel  processor  was  equipped  with  3  multichannel 
filters  and  6  beam-steer  outputs.  All  were  designed  for  operation  on 
the  10-element  surface  planar  array. 


EDWARDS,  .T.  P.,  Ill,  Noise  Analysis  for  Uinta  Basin  Seismoiogical 
Observatory,  Tech.  Rept.,  VT/5052,  AF  33(657)- 13904 ,  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1965. 

VESIAC  i 2,9 12  VU  The  contract  has  been  directed  toward  the  development  of  an  on¬ 

line  operational  Multiple  Array  Processor  (MAP)  for  the  Uinta  Basin 
Seismoiogical  Observatory  located  in  Vernal,  Utah.  Design  of  the  op¬ 
timum  processor  requires  knowledge  of  the  noise  field  at  Station 
location  if  maximum  advantage  is  to  be  taken  of  available  processing 
techniques.  Presented  are  results  of  the  analysis  of  the  noise  field 
at  UBO  conducted  during  the  period  1  September  1964  to  30  June  1965. 
Given  is  when  data  used  in  this  report  were  collected.  Subsurface 
array  data  has  also  been  used,  collected  from  25  to  30  March  1965. 
Also  included  are  results  obtained  using  data  collected  during 
January  and  February  1963  under  AFTAC  Project  VT/1124. 


EDWARDS,  J.  P.,  Ill,  S.  A.  BENNO,  R.  D.  BAUER,  ai.u  G.  CREASEY,  Cum¬ 
berland  Plateau  Observatory,  Annual  Rept.  No.  2,  Project  VT/670?, 
Contract  Af  33(657)- 14648,  Texas  Inst.,  Inc.,  Daiias,  Texas,  1967. 

VESIAC  16,723  VU  Work  under  this  project  has  been  primarily  directed  toward  im¬ 

proving  the  use  of  sinali  diameter  seismic  arrays  in  the  teieseismic 
event  detection  problem.  During  this  iast  year  the  feasibility  and 
effectiveness  of  on-iine  automatic  detection  processing  was  investi¬ 
gated  through  the  evaluation  of  the  CPO  Auxiliary  Processor.  Other 
tasks  included  the  continued  evaluation  of  the  MCF  processor  to 
determine  the  impact  of  Wiener  signal  extraction  processing  on  the 
station  detection  capability,  the  continued  multidimensional  analysis 
of  the  CPO  ambient  noise'  field  to  verify  noise  properties  affecting 
performance  of  the  MCF  processor,  and  the  investigation  of  techniques 
designed  to  enhance  visuai  presentation  of  seismic  data. 


EDWARDS,  J.  P.,  Ill,  S.  A.  BENNO,  and  G.  CREASEY,  Evaluation 
of  the  CPO  Auxiliary  Processor,  Sci.  Rept.  No.  5,  Project 
VT/6704,  Contract  AF  33(657)-'14648,  Texas  Inst.,  Inc., 

Dallas,  Texas,  i967. 

VESIAC  16,653  VU  The  CPO  Auxiliary  Processor  computes  two  ciasses  of  detection 

outputs,  the  Fisher  analysts  of  variance  statistic  and  the  Wiener  power 
statistic,  and  one  class  of  identification  output,  the  United  Kingdom 
technique.  These  detection  outputs  were  compared  on-iine  against 
a  fixed  signai  threshold  ievel,  providing  a  continuous  reai-time  "yes- 
no"  output  for  signai.  However,  the  fixed-threshold  detection  leveis 
were  initially  difficult  to  determine  accurately  and,  once  determined, 
it  was  found  that  they  were  highly  non-ttme  stationary.  Adaptive 
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threshold  detectors  incorporated  into  the  Auxiliary  Processor  could 
overcome  the  non-time  stationarlty  of  the  threshold  detectors. 


EDWARDS,  J.  P„  III.,  S.  A.  BENNO,  and  D.  P.  GLOVER,  Cumberland 
Plateau  Observatory,  Quarterly  Rept.  No.  6,  1  Nov.  1966  through  31 
Jan.  1967,  Contract  VT/5054,  AF  33(657)- 14648,  Texas  Instruments, 
Inc.,  Dallas,  Texas,  1967 

VESIAC  16,060  VU  Work  conducted  by  Texas  Instruments  Incorporated  from  Novem- 

AD  813  077  ber  1966  through  January  1967  under  the  Cumberland  Plateau  Obser¬ 

vatory  (CPO)  contract  is  reviewed  In  this  quarterly  report.  Efforts 
during  this  quarter  have  been  directed  toward  observatory  operations, 
hardware  construction  and  on-line  Implementation,  and  Dallas-based 
supporting  research. 


EDWARDS,  J.  P.,  Ill,  D.  P.  GLOVER,  Cumberland  Plateau  Selsmological 
Observatory,  Quarterly  Rept.  No.  3,  Contract  VT/5054,  AF  33(657)- 
14648,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1966. 

Reviewed  Is  the  operational  and  research  work  conducted  by  Texas 
Instruments  Inc.  during  November  and  December  1965  and  January  1966 
on  the  Cumberland  Plateau  Selsmological  Observatory  (CPO).  During 
this  period,  operation  of  the  observatory  has  continued  on  a  routine 
basis.  High-quality  seismic  film  and  magnetic  tape  were  recorded  on 
an  around-the-clock  schedule  with  minimum  station  down-time.  Im¬ 
provement  In  the  overall  observatory  maintenance  configuration  has 
been  obtained.  Normal  station-conducted  analysis  and  research  tasks, 
and  associated  CPO  research  tasks  are  discussed.  A  special  report 
on  ambient  noise  studies,  which  is  In  preparation,  Is  reported  here. 


EDWARDS,  J.  P.,  Ill,  D.  P.  GLOVER,  and  S.  A.  BENNO,  Cum  her  land 
Plateau  Scismologlcal  Observatory,  Quarterly  Rept.  No.  4,  1  May 
1966  Til  rough  31  July  1966,  Contract  VT/5054,  AF  33(657)- 14648, 
Texas  Instr.,  Inc.,  Dallas,  Texas,  1966. 

This  report  reviews  the  operations  and  research  work  conducted 
by  Texas  Instruments  during  May,  June,  and  July  1966  on  the  Cumber¬ 
land  Plateau  Observatory  (CPO)  contract.  Efforts  have  been  toward 
routine  observatory  operations,  Dallas  station-conducted  research 
tasks,  and  design  and  construction  of  a  detection  and  identification 
digital  processor.  0|>eratlon  during  the  period  has  continued  on  a 
routine  basis.  Magnetic  tape  and  film  data  have  been  of  high  quality. 
The  overall  observatory  maintenance  configuration  is  good,  and  min¬ 
imum  station  down-time  has  been  reported  as  a  result  of  a  sound, 
continuing  preventive  maintenance  program.  Research  has  been  on 
evaluation  of  the  MCF  processor,  ambient  noise  studies,  and  detec¬ 
tion  processor  simulation. 


VESIAC  15,179  VU 
AD  803  184 


VESIAC  14,315  VU 
AD  480  372 


EDWARDS,  J.  P.,  Ill,  D.  P.  GLOVER,  and  S.  A.  BENNO,  Cumberland 
Plateau  Seismoiogical  Observatory,  Quarterly  Rept.  No.  5,  1  August 
Through  31  October  11)66,  Contract  VT/5054,  AF  33(657 )- 14648, 
Texas  Instr..  Inc.,  Dallas,  Texas,  1966. 
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VESIAC  15,180  VU 
AD  803  361 


™s  fcPort  revie'vs  the  operations  and  research  work  conducted 
by  Texas  Instruments  during  August,  September,  and  October  1966 
on  t he  Cumberland  Plateau  Observatory  contract.  Efforts  have  been 
directed  toward  routine  observatory  operations,  Dallas  and  station- 
conducted  research  tasks,  and  construction  and  checkout  of  a  detection 
and  identification  signal  processor.  Operation  has  continued  on  a 
routine  basis.  The  overall  observatory  maintenance  configuration 
has  remained  good  with  minimum  station  down  time  resulting  from  a 
continual  preventive  maintenance  program.  Research  has  concen¬ 
trated  on  evaluation  of  the  MCF  processor,  ambient  noise  studies 

detection  processor  research,  and  improvement  of  visual  data  dis¬ 
plays. 


VESIAC  15,181  VU 
AD  803  362 


EDWARDS,  .L  I .,  Ill,  I).  P.  GLOVER,  and  S.  A.  RENNO,  Cumberland 
I  ateau  Scisninlogical  Observatory,  Annual  Rept.  NoTT,'  l  Mav  1965 
Through  5(T April  19G67Contract  VT/5054,  AF  33(657)- 14648  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1966. 

of  t„Jerr,|InS!rUame"^  has£,overal1  responsibility  for  the  operation 
f  ,CjC.»n'  Wr  and  P  atcau  Seismological  Observatory  (CPO)  for  the 
per  od  May  1965  through  April  1967.  This  report  reviews  the  analysis 
engineering  and  research  tasks  performed  during  the  first  contract 
year,  May  1965  through  April  1966.  During  this  period,  routine  oper¬ 
ations  and  analyses  have  continued.  Research  tasks  have  been  pcr- 
™C,  s,udit>s  *l'c  cataloging  of  events  by  station 

Ion  n  oer°arnn  ?'  1)8,1,38  has  includ(<d  construction  and  installa- 
tlon  of  a  digital  multichannel  filter  processor,  an  ambient  noise 

s  utly,  awt  signal- to- noise  ratio  studies.  This  report  has  two  parts- 

SiEiE  zsur  “<1  "scare":  (zi  r“rarc" ,asks  « 


VESIAC  14,053  VU 
AD  478  572 


K,SLS)Ji363  -  LONGS'JOT.  Tech.  Rep...  C,  n.rac.  AF  49 

(6JH )- 1363,  Stanford  Res,  Inst.,  Menlo  Park.  Calif.,  1966. 

Vertical [  component  ground  motion  was  recorded  at  six  locations 
m  Alaska  within  200  of  Amchitka  Island,  the  site  of  LONG  SHOP  under¬ 
ground  nuclear  explosions.  Recording  equipment  assembled  for  this 
purpose  was  characterized  by  high  signal-to-.ioi.se  ratio  capability  ‘ 

A,'riV:”  limes  of  ,hc  emergent  and  impetus 
motion  (e!  I  and  lP/i)  were  determined  from  the  magnetic  playbacks 
of  the  data.  Amplitudes  of  the  initial  motion  and  the  maximum  of  the 
1  wave  group  were  determined  employing  appropriate  calibration  pro- 
edures.  There  was  considerable  scatter  in  the  maximum  P  amplitudes 
’f  displacement  data,  showing  a  trend  toward  larger  displacement  with 
laigei  cpicentr.nl  distance.  Discussed  is  a  prominent  wave  group 
reflected  from  the  core.  1 


VESIAC  16,370  VU 


EISLER,  .1.  D.,  W.  IL  WESTPUAL,  1966  Lake  Superior  Seismic  Exnerl- 

TriJuii.(lnl.ayi.0.:QU'?hCf  Rcfracllon  Profiles.  Sc i .  Final  Rept . .  Com  ract 
Ah  49(bo8)-1740,  Stanford  Res.  Institute,  Menlo  Park,  Calif.,  1967. 


As  a  part  of  EARLY  RISE,  Stanford  Research  Institute  and  Geo¬ 
tech  Division  of  Teledyne  Industries  recorded  the  first  arrival  times 
and  signal  amplitudes  of  refracted  comprcssional  waves  from  38  chem¬ 
ical  explosions  detonated  in  July  of  1966  on  the  floor  of  Lake  Superior, 
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From  these  measurements  it  was  found  that  the  upper  mantle  ; 

determined  from  a  least  squares  fit  to  the  overall  SRI  and  Geotech 
first  arrival  data  is  8.50  ±  0.01  km/sec.  Tlie  constancy  of  the  upper 
mantle  velocity  suggests  that  the  regional  dip  of  the  upper  mantle- 
crust  boundary  is  near  zero  and  that  the  thickness  of  the  crust  is 
uniform. 


ENESCU,  D.,  "A  Solution  of  the  Problem  of  the  Formation  of  Longitudinal 
and  Transverse  Waves  by  Means  of  Explosions,"  Rev.  Roumaine 
Geologie,  Geophysique,  et  Geographic.  Ser.  Geonh^imie.  Vnl  ft  W 
29-34,  1964,  (I'ranslated  from  Russian),  Cont  ract  DA  49-083  OSA-3137. 

On  the  basis  of  Love's  solution  of  the  wave  equation  and  on  the 
basis  of  the  multipole  theory,  equations  of  the  field  of  displacement 
are  derived  for  a  source  composed  of  three  dipoles,  without  moment 
of  different  intensities  —  a  source  equivalent  to  an  assymetric  explo¬ 
sion,  a  generator  of  P  and  S  waves. 


ENOCHSON,  L.  D.,  and,!.  C,  BRADFORD,  Numerical  Experiments  with 
Pnr|i‘iM1l:llnd  Coherence.  Rept.  No.  SDL  1277  Contract  VTT037 

AF  33(657)- 124477TJED  Earth  Sciences  Division,  Teledvne,  Inc.,  Alex¬ 
andria,  Virginia,  1965 

Computational  experiments  are  described  which  test  the  usefulness 
of  matrix  frequency  response  and  multiple  coherence  function  analysis 
of  seismic  array  data.  The  test  case  employed  is  the  simplest  multidi¬ 
mensional  case,  a  two  input-single  output  linear  system.  This  simulates 
an  array  with  one  trace  identified  as  an  output  and  the  other  two  con¬ 
sidered  as  inputs. 

Two  basic  parameters  are  computed  from  the  data:  (1)  the  trans¬ 
fer  function  which  gives  the  form  of  the  linear  relation  existing  between 
a  given  input  and  the  output,  and  (2)  a  coherence  function  (of  an  appro¬ 
priate  type)  which  gives  the  degree  of  applicability  and  accuracy  of 
the  transfer  function  estimate.  The  three  types  of  coherence  examined 
are  oidinary,  partial,  and  multiple.  These  linear  system  parameters 
have  applications  to  the  determination  of  the  structure  of  a  seismic 
noise  field  in  terms  of  its  major  components  and  sources. 

It  is  concluded  that  gain  and  phase  of  the  transfer  function  can  he 
accurately  and  reliably  computed  and  that  coherence  functions  serve 
as  an  indicator  of  the  degree  of  usefulness  of  the  linear  relation.  It 
was  determined  that  partial  coherence  is  a  relatively  sensitive  and 
delicate  computational  parameter  and  fairly  narrow  bandwidth*  and 
long  record  lengths  must  he  employed  to  reliably  estimate  this  para¬ 
meter. 


ENOCHSON,  L.  D.,  R.  11.  S11UMWAY,  Progress  Report  on  the  Partial  Co- 
herency  Study,  Rept.  No.  SDL  146,  Contract  VT/6702,  AF  33 (6 5 7 1- 
15919,  Teledyne  Industries.  Inc..  Earth  Sci.  Div,,  Alexandria  Va 
1966. 

This  report,  divided  into  two  parts,  discusses  t he  partial  coherence 
function  as  a  quantitative  measure  of  linear  relat ionship  between  two 
variables.  Under  appropriate  conditions,  the  partial  coherence  between 
two  variables  will  provide  a  more  pertinent  measure  of  their  relation- 
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shtp  than  will  ordinary  coherence  functions.  Part  One  is  concerned 
with  the  theoretical  problem  of  determining  the  structure  of  seismic 
noise  in  an  array  of  seismometers.  Part  Two  is  concerned  with 
applying  the  theory  to  an  actual  array  of  setsmometers,  located  at 
CPSO. 


ENTICKNAP,  R.  G.,  and  R.  V.  WOOD,  Jr.,  Large  Aperture  Seismic 
Array,  Contract  AF  19(604 )-7400,  Lincoln  Lab.,  Mass.  Inst.  Tech., 
Lexington,  Mass.,  1965. 

VESIAC  13,858-B  VU  The  stgnals  from  each  setsmometer  tn  LASA  in  analog  form, 

AD  648  415  balanced  with  respect  to  ground,  flow  through  a  well  head  amplifie- 

and  then  by  underground  cable  to  an  underground  concrete  vault. 
Twenty-ftve  such  setsmometers  arranged  tn  a  geometrical  pattern, 
together  with  the  electronics  which  sample  and  prepare  the  signals 
for  transmission,  constitute  a  subarray.  There  are  twenty-one  sub¬ 
arrays  described  here. 

The  report  then  concentrates  on  the  following  three  subjects: 

(a)  Signal  Collection;  (b)  Communications  and  Control;  and  (c)  Signal 
Recording. 


EPINAT'EVA,  A.  M.,  "Longitudinal  Seismtc  Waves  Traveling  in  Certain 
Real  Layered  Media,"  Trudy  Inst.  Fiziki  Zemli,  A.  N.  SSSR,  No.  14, 

6  pgs.,  i960,  (Translated  from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  16,136  VU  In  this  report,  an  attempt  has  been  made  to  solve  the  problem, 

encountered  tn  setsniic  surveying,  associated  wtth  refracted  waves 
that  correspond  to  Interfaces  wtth  small  veloctty  differences  and  also 
with  reflected  and  refracted  waves  recorded  beyond  the  origin  of  the 
refracted  waves, 

EPINAT'EVA,  A,  M,,  "Secondary  Shocks  in  Setsmtc  Observations."  Izvest, 
Akad.  Nauk,  USSR,  Ser,  Geofiz.,  No.  4,  pp.  43-60,  1951,  (Translates 
from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  6741  VU  A  description  is  given  of  experiments  to  determine  the  dependence 

between  the  origin  time  of  secondary  shocks  and  their  amplitude  and 
the  size  of  the  charge  Q  and  depth  of  the  shot.  Graphs  of  the  depen¬ 
dence  of  the  time  AT  between  two  successive  shocks  agree  with  the 
theory  of  vibrations  of  a  gaseous  sphere  in  a  liquid  when  the  effect 
of  the  interfaces  (the  surface  of  the  water  and  the  bottom  of  the  reser- 
votr)  ts  taken  into  constderatton.  The  ratio  of  the  wave  amplitudes 
corresponding  to  the  secondary  shock  and  the  explosion  diminishes 
with  an  increase  of  Q.  When  Q  has  small  values,  secondary  shocks 
of  greater  magnitude  than  that  of  the  explosion  were  observed. 


EPINAT'EVA,  A.  M.,  "Some  Results  of  the  Analysis  of  Formulas  for  the 
Amplitudes  of  Refracted  Waves,"  Trudy  Inst.  Fiziki  Zemlt,  Akad.  Nauk, 
SSSR,  No.  6,  pp.  7-51,  1959,  (Translated  from  Russian),  Contract  DA 
49-T583  OSA-3137. 

VESIAC  15,719  VU  Formulas  for  the  amplitudes  of  longitudinal  refracted  waves  in 

the  case  of  solid  and  ltqutd  media  with  different  types  of  sources 
(harmonic  and  pulse)  are  compared.  The  general  distinctive  features 
of  the  formulas  arc  explained  and  analyzed.  On  the  basis  of  expert- 
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mental  data,  changes  are  introduced  in  the  methods  of  determining 
the  exponent  of  the  divergence  function,  the  absorption  coefficient  and 
the  difference  in  absorption  coefficients. 


EPINAT'EVA,  A.  M.,  "Some  Types  of  Multiple  Seismic  Waves,"  Akad. 

Nauk  SSSR  Ser.  Geoflz,  Izvest.,  No.  1,  pp.  23-36,  1956,  (Translated 
from  Russian),  Contract  SD-78. 

Theoretical  and  experimental  investigations  are  presented  of  the 
kinematic  and  dynamic  characteristics  of  multiple  reflected  and  reflec- 
ted-refracted  waves,  the  first  reflection  of  which  occurs  from  an 
interface  located  above  the  source  of  excitation  of  the  pulsis.  The 
experimental  and  theoretical  data  are  in  agreement. 


EPINAT'EVA,  A.  M.,  and  V.  CERVENY,  "Reflected  Waves  in  the  Region 
of  the  Second  Critical  Point,"  Stud.  Geophys.  Geod.,  Vol.  9,  No.  3, 
pp.  259-271,  1965,  (Translated  from  Russian).  Contract  SD-78. 

The  investigation  of  the  characteristics  of  reflected  and  head  waves 
at  special  points — the  critical  points  of  the  time-distance  curves  of 
refracted  waves  —  is  of  great  importance  for  an  understanding  of  the 
physics  of  the  generation  of  the  waves  forming  in  real  media,  for  a 
determination  of  the  optimum  methods  of  recording  waves  in  these 
regions  and  for  the  development  of  methods  of  determining  wave  types 
and  the  parameters  of  media. 


ERKMAN,  J.  O.,  Hydrodynamic  Theory  and  High  Pressure  Flow  in  Solids, 
Final  Rept.,  Contract  No.  DA-49-146-XZ-095,  Stanford  Res.  Inst.. 
Menlo  Park,  Calif.,  1963. 

A  plane  shock  wave  is  induced  in  a  target  by  hitting  the  target 
with  a  flying  plate  accelerated  to  a  high  velocity  by  a  charge  of  ex¬ 
plosive.  The  amount  of  attenuation  of  the  shock  wave  is  determined 
by  observing  the  velocity  of  the  free  surface  of  the  target.  Shocks 
are  attenuated  more  rapidly  in  Yule  marble,  Vacaville  basalt,  and 
alluvium  than  predicted  by  calculations  based  on  the  theory  of  hydro¬ 
dynamics.  Problems  concerned  with  the  measurement  of  the  flatness 
of  the  flying  plates,  with  the  condition  of  the  plates,  and  with  the  re¬ 
cording  method  are  discussed.  A  computer  code  using  the  artificial 
viscosity  method  is  used  to  calculate  the  flow  induced  in  a  target  by 
the  impact  of  a  flying  plate. 


ERKMAN,  J.  O.,  Propagation  and  Attenuation  of  Shock  Waves  in  Solids, 
Contract  No.  DA-49- 146-XZ-095,  Stanford  Res.  Inst.,  Menlo  Park, 
Calif.,  1963. 

This  work  was  undertaken  to  obtain  experimental  data  which  could 
be  used  to  decide  whether  the  hydrodynamic  model,  an  elastoplastic 
model,  or  some  other  model,  best  describes  the  behavior  of  shock 
waves  in  some  representative  solids.  Measurements  were  made  of 
the  motion  given  to  a  free  surface  of  the  solid  by  the  reflection  of  the 
shock  front  from  the  free  surface.  The  use  of  samples  of  progressively 
greater  thickness  gave  information  on  the  attenuation  of  a  shock  in  the 
material  being  studied.  How  shock  waves  were  produced  is  fully 
described.  The  results  of  the  tests,  illustrated  graphically,  are  fully 
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discussed,  including  attenuation  of  particle  velocity  of  shock  waves, 
and  pressure  relief  in  shock  waves. 


ESPINOSA,  A.  F.,  G.  H.  SUTTON,  and  H.  J.  MILLER,  A  Transient  Tech¬ 
nique  for  Seismograph  Calibration-Manual  and  Standard  Set  of  Theoret¬ 
ical  Transient  Responses,  Spec.  Rept.  No.  4410-106-X,  Contract  AF- 
19(604)7376  SD-78,  Lamont  Geological  Observatory,  Palisades,  New 
York,  1965. 

VES1AC  13,114  VU  A  transient  technique  for  seismograph  calibration  was  developed 

AD  474  262  and  tested  by  a  variety  of  methods.  This  technique  makes  practical 

the  daily  calibration  of  continuously  recording  seismographs  without 
disturbing  the  instruments  more  than  a  very  few  minutes.  It  was 
tested  and  proved  satisfactory  relative  to  results  of  more  conventional 
stead-state  methods  by  using  both  digital  and  analog  analyses  of  the 
output  transients. 

Output  transients  and  the  corresponding  theoretical  response 
curves  have  been  calculated  for  94  sets  of  instrument  parameters. 

By  comparison  of  the  calculated  output  transients  with  experimental 
results  it  is  possible  to  obtain  the  response  of  the  instrument  with 
considerable  precision,  quickly,  and  without  computation. 


EUBANKS,  F.  R.,  G.  T.  BAKER,  Array  Research,  Special  Report  No.  11, 
Automated  Mapping  System,  Contract  VT/4053,  AF  S3(657)-12747, 

Texas  Inst.,  Inc.,  Dallas,  Texas,  1966. 

VESIAC  14,316  VU  A  series  of  programs  has  been  written  for  the  IBM  7044  Computer 

AD  480  371  and  Calcomp  Plotter  to  aid  in  the  evaluation  of  potential  array  sites 

and  in  interpretation  of  data  recorded  at  an  array  site.  These  programs 
utilize  sets  of  worldwide  geographic  coordinates  and  array  site  coord¬ 
inates  and  provide  maps  of  various  types  including  stereographic  pro¬ 
jections  centered  on  the  array  site  and  a  map  of  the  world  in  vector 
k-space  centered  on  the  site. 


EVERNDEN,  J.  F.,  and  D.  M.  CLARK,  Investigation  of  P  Travel-Time 
Curve,  Sci.  Rept.,  Rept.  No.  236,  Contract  VT  9706,  F33G57-69C-' 

0913,  Teledyne  Industries,  Inc.,  Alexandria,  Va.,  1969 

VESIAC  20,290  VU  By  using  a  large  number  of  LRSM  stations  and  a  number  of  earth- 

AD  872  607  quakes  from  all  azimuths  and  the  well  controlled  nuclear  explosions, 

a  study  of  the  "P"  travel-time  curve  reveals  it  to  be  nearly  a  series 
of  straight-lines  or  legs  throughout  the  total  distance  of  about  105°. 
Time  as  well  as  amplitude  residuals  were  determined  for  the  stations 
used  and  were  found  to  be  acceptably  consistent.  Analysis  of  the 
variance  of  the  several  modes  of  handling  the  data  of  each  leg  is  shown 
which  is  significant  in  indicating  the  relative  probability  of  each  model 
as  an  explanation  of  the  observed  data.  The  "F"  statistic  value,  de¬ 
grees  of  freedom,  etc.,  are  shown  for  each  leg.  The  existence  of 
real  differences  in  "P"  travel-times  and  thus  of  mantle  velocity 
structure  are  illustrated  indicating  that  the  velocity  varies  as  a  func¬ 
tion  of  azimuth. 

The  very  close  correlation  between  site  geology  and  average 
noise  level  on  signal  amplitude  is  discussed  as  well  as  this  effect  on 
magnitude  calculations. 
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In  addition,  a  computed  "B-factor"  curve  developed  from  this 
study  is  compared  with  Gutenberg's  and  one  by  Clawson  of  Geotech. 


EVERTSON,  D.  W.,  A  Quarterly  Report  of  Progress  under  U.  S.  Coast  and 
Geodetic  Survey,  Quarterly  Status  Rept.  No.  7,  Contract  CGS-1196, 
University  of  Texas,  Austin,  Texas,  1965. 

VESIAC  13,308  VU  Three  solion  universal  seismometer  units  have  been  completed 

with  improved  features.  An  electronics  package  is  included  with  each 
seismometer  for  response  shaping  and  moderate  voltage  gain.  WWSSN 
responses  can  be  duplicated  in  each  one.  Earthquake  recording  was 
done  at  the  Balcones  Research  Center  subsurface  vault.  A  small 
horizontal  shake  table  is  nearing  completion.  Electromagnetic  pumping 
is  being  considered  as  an  alternative  calibration  method.  An  equation 
of  motion  has  been  derived  for  the  solion  universal  seismometer. 

Visits  were  made  to  the  Geotech  in  Texas,  to  calibrate  seismometers 
and  to  discuss  design  techniques  to  minimize  thermally  induced  noises 
in  seismometers. 


EVERTSON,  D.  W.,  Report  of  Progress  under  U.  S,  Coast  &  Geodetic 

Survey,  Contract  CGS-1198,  Status  Report  No.  9,  Contract  CGS-1198, 
Univ.  of  Texas,  Austin,  Texas,  1966. 

VESIAC  14,973  VU  Although  solions  compare  favorably  with  other  pressure  trans¬ 

ducers  as  to  full  scale  signal  to  self-noise  ratio,  the  exceptional 
pressure  sensitivity  of  a  solion  seismometer  has  led  to  an  intensitive 
effort  to  discover  the  lowest  permissible  threshold  pressure  that 
self-noise  will  permit.  Mechanisms  that  originate  noise  current  in  a 
solionhave  been  considered.  Unsteady  natural  convection,  caused  by 
density  gradients  at  the  electrodes,  may  explain  the  predominant 
noise  generation  in  conventional  solions  operated  with  the  axis  ver¬ 
tical.  This  effect  has  been  simulated  bv  an  electrical  analog  circuit 
using  thermistors.  Apparatus  for  observing  solion  output  in  the  pres¬ 
ence  of  a  minimum  of  acoustic,  thermal,  or  electrical  disturbance 
was  used  to  test  17  kinds  of  solions. 


EVERTSON,  D.  W.,  Status  Report  No.  8  on  Contract  CGS-1198  for  the 

Period  1  October  1965  Through  8  February  1966,  Contract  CGS-1198, 
Univ.  of  Texas,  Austin,  Texas,  1966. 

VESIAC  14.637  VU  Three  solion  universal  seismometer  and  amplifier  units  were 

delivered  to  the  Seismic  Laboratory,  Albuquerque,  New  Mexico. 
Three  fixed  voltage  gains  and  plug-in  filter  circuits  enable  the  seis¬ 
mometers  to  duplicate  closely  the  response  of  the  WWSS.  Solion 
transducer  and  frame  noise  limit  the  magnification  in  the  long  period 
mode.  Present  noise  in  the  solion  transducer  may  conceivably  orig¬ 
inate  from  current  fluctuations,  fluctuating  electrolysis  rate,  break¬ 
down  of  oxide  insulation  on  the  cathode  masking  plates,  convection 
currents,  or  a  combination  of  such  causes.  Steps  will  be  taken  in 
future  work  to  provide  a  seismometer  that  will  make  the  most  of  the 
capability  of  each  component  in  its  construction. 

EVERTSON,  D.  W.,  R.  S.  ADAIR,  and  G.  E.  ENGLISH.  Report  of  Progress 
Under  U,  S.  Coast  &  Geodetic  Survey,  Status  Report  No.  10.  Contract 
CGS-1198,  Univ.  of  Texas,  Austin,  Texas,  1967. 
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VESIAC  15,721  VU  Measurements  have  been  directed  toward  verification  of  the 

solion  noise  previously  reported.  From  the  study  of  the  noise  tests 
of  solions,  it  is  postulated  that  seismic  motion  transverse  to  the 
axis  of  symmetry  in  the  solion  causes  almost  as  much  output  as  does 
seismic  motion  parallel  to  the  axis  of  flow.  Further  tests  have  veri¬ 
fied  that  solions  are  sensitive  to  transverse  motion  and  that  the  trans¬ 
ducer  transverse  output  is  caused  by  fluid  flow  instead  of  by  forced 
convection.  Phase  shifts  of  the  solions  were  observed  while  obtain¬ 
ing  the  response  points  on  the  vertical  shake  table. 

EV1SON,  F.  F.,  Earthquake  Wave  Anomalies  in  New  Zealand,  Contract  SD- 
78,  Univ.  of  Mich.,  I.  S.  T.,  Ann  Arbor,  Mich.,  1966. 

VESIAC  13,999  b  VU  Pn  arrival  times  at  New  Zealand  stations  from  500  local  earth¬ 

quakes  are  analyzed  by  computer.  Anomalies  are  related  to  station 
site,  epicentral  distance,  and  focal  depth. 

EV1SON,  F.  F.,  Ti  e  Polymorphic  Transition  as  a  Possible  Earthquake 
Source,  RepTTNo.  7885-1-X,  Contract  DA  49-083  OSA-3137,  SD-78, 
Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

VESIAC  15,915-L  VU  The  phase-change  hypothesis  relates  earthquake  occurrence  to 

a  changing  pressure-temperature  environment,  and  hence  primarily 
to  vertical  convection  in  the  upper  mantle  and  crust,  including 
diastrophic  uplift  and  subsidence.  Rapid  polymorphic  transitions 
aided  by  metastability  provide  a  likely  source  mechanism. 

EWING,  M.,  Establishment  of  a  Long  Period  Seismograph  Network  Utilizing 
Magnetic  Tape  Recording,  Semiannual  Tech.  Sumni.  Rept.  No.  2,  Con¬ 
tract  No.  AF  19(604 )- 84 85 .  Lamont  Geo.  Observ.,  Palisades,  N.Y., 

1962. 

VESIAC  5571  VU  This  semiannual  technical  report,  covering  the  period  from  1 

December  1961  io  31  May  1962,  identifies  the  stations  selected  and 
the  criteria  used,  describes  very  briefly  the  network  instrumentation, 
and  explains  the  various  analysis  techniques  that  were  devised  or 
utilized;  simple  filtering,  inverse  filtering,  total  energy,  Fourier 
spectral  analysis,  axis  rotation,  and  phase  separation. 


EWING,  M.,  Research  Directed  Toward  the  Use  of  Long  and  Intermediate 
Period  Seismic  Waves  for  the  Identification  of  Seismic  Sources, 
Semiannual  Tech.  Rept.  No.  1,  1  August  1964-31  January  1965, 
Contract  AF  19(628)-4082,  Lamont  Geol.  Observ.,  Columbia  Univ., 
Palisades,  N.  Y.,  1965. 

VESIAC  9786  VU  During  the  period  covered  by  this  report  research  has  been  car¬ 

ried  out  on  a  variety  of  projects.  Of  particular  interest  to  the  aims 
of  VELA  UNIFORM  is  a  study  involving  the  relocation  of  two  hundred 
earthquake  epicenters  from  the  Kamchatka-Kurile  Islands  region. 

It  was  found  that  most  of  the  earthquakes  occur  offshore,  and  that  the 
epicenters  on  land  correspond  in  general  to  intermediate  or  deep- 
focus  shocks,  although  several  shaliow-focus  earthquakes  did  occur 
in  Kamchatka.  The  SALMON  underground  explosion  was  well  re¬ 
corded  although  attempts  to  record  at  several  unusual  sites  were  not 
successful,  A  source  mechanism  study,  utilizing  Rayleigh  waves 
only  is  discussed. 
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EWING,  M.,  Research  Directed  Toward  the  Use  of  Long-  and  Intermediate- 

Period  Seismic  Waves  for  the  Identification  of  Seismic  Sources - 

Annual  Tech.  Rept.  No.  1,  Contract  Af  19(62fl)-4082,  Lamont  Geoi 
Observ.,  Palisades,  N.  Y.,  1965. 

During  the  period  covered  by  this  report  research  hap  been  car¬ 
ried  out  on  a  variety  of  projects.  Of  particular  interest  to  the  aims 
of  VELA-UNIFORM  is  a  study  involving  the  relocation  of  two  hundred 
earthquake  epicenters  from  the  Kamchatka-Kurile  Islands  region. 

In  agreement  with  a  previous  Russian  study,  it  was  found  that  most 
of  the  earthquakes  occur  offshore,  and  that  the  epicenters  on  land 
correspond  in  general  to  intermediate-  or  deep-focus  shocks,  al¬ 
though  several  shallow-focus  earthquakes  did  occur  in  Kamchatka. 

The  SALMON  underground  explosion  was  well  recorded  although 
attempts  to  record  at  several  unusual  sites  were  not  successful.  A 
source  mechanism  study,  utilizing  Rayleigh  waves  only,  resulted  in 
some  ambiguity  which  was  resolved  by  appealing  to  body  wave  data. 
This  ambiguity  could  also  have  been  resolved  by  good  Love  wave  data 
if  such  had  been  available,  but  it  is  clear  that  with  present  techniques 
Rayleigh  wave  data  only  is  insufficient  for  a  unique  source  determina¬ 
tion.  Some  of  the  other  topics  covered  in  this  report  are  studies  of 
P  wave  travel  times  in  the  shadow  zone,  dispersion  data  from  PL 
waves  and  granddaddy  waves,  and  PcP  phases  generated  by  nuclear 
explosions. 


EWING,  M.,  Research  Directed  Toward  the  Use  of  Long-  and  lntermediate- 
Period  Seismic  Waves  for  the  Identification  of  Seismic  Sources.  Tech 
Rept.  No.  3,  Contract  ARPA  Orier  No.  29?;  AF  19(628)-4082,  Lamont 
Geol.  Observ.,  Columbia  Univ.,  Palisades,  N.  Y.,  1967. 

Several  studies  of  interest  to  the  VELA- UNI  FORM  program  have 
been  completed  or  carried  out  during  the  reporting  period.  Among 
these,  the  study  of  the  relative  excitation  of  body  and  surface  waves  by 
explosions  and  earthquakes  shows  that  while  the  two  ciasses  of  events 
do  not  separate  into  two  distinct  categories,  the  explosions  generate 
smailer  surface  waves  than  most  of  the  earthquakes.  Focal  mechanism 
and  aftershock  studies  have  cast  new  light  on  our  knowledge  of  the 
earthquake  process.  Seismicity  studies,  made  possible  only  by  the 
availability  of  digital  data,  may  enlarge  our  ideas  on  the  sj  atiai  and 
temporal  distribution  of  seismic  sources. 

EWING,  M.,  Semiannual  Tech.  Report  No.  4,  1  January  1963  to  30  June  1963, 
Contract  No.  AF  19(604 >-7376,  Lamont  Geol.  Observ.,  Palisades  N  Y 
1963. 

A  general  summary  of  the  work  completed  to  date  on  the  phase 
velocity  mapping  project  is  given.  New  phase  velocity  data  for  the 
U.S.  has  just  been  obtained  and  is  described  in  some  detail.  Aiso 
reported  on  are:  1)  very  precise  phase  velocities  of  Rayleigh  waves 
in  the  period  range  of  200  to  3200  sec,  obtained  from  free  oscillation 
data;  2)  a  seismograph  system  with  three-band  rejection  filter  galvan¬ 
ometers  which  have  been  placed  in  operation;  3)  a  detailed  study  of 
epicentral  locations  in  the  South  Pacific  of  over  100  earthquakes  in 
the  period  1957-1963;  4)  a  study  of  high-frequency  seismic  waves  re¬ 
corded  in  a  mine  at  a  depth  of  1850  ft.  below  surface;  and  5)  an  inves¬ 
tigation  of  the  earth's  elastic  strain. 
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EWING,  M.,  Semiannual  Technical  Report  No.  5,  1  July  1963-31  Dec 

1963,  Contract  AF  19(604)-7376,  Lamont  Geolog.  Observ.,  Palisades, 


Work  on  these  subjects  Is  reported:  a)  standard  Russian  and 
short-period  lnslrumenls  be  Inc  lnslalled  at  Lamont;  b)  a  short-period 
instrumenl  located  1800  feet  below  the  surface  lhat  was  operated  in 
the  frequency  range  between  2  and  100  cps  with  a  response  that  was 
flat  to  velocity;  c)  a  study  made  of  lhe  behavior  of  lhe  excilation  func¬ 
tion  with  respecl  to  time  for  8  deep-focus  earthquakes,  4  shallow- 
focus  earlhquakes.  and  lhe  llardhat  explosion;  d)  lhe  conlinuation  of 
the  study  of  radiation  patterns  from  small  magnitude  earlhquakes 
and  explosions;  e)  a  new  melhod  for  obtaining  dispersion  curves  for 
surface  waves  from  the  travel  limes  of  body  waves;  f)  locating  of 
earthquake  epicenlers. 


EWING,  M.,  To  Study  and  Measure  the  Motion  of  the  Deep  Ocean  Floor  In 
lhe  Frequency  Range  of  Seismic  Waves.  Semiannual  Tech.  Kept.,  Con- 
iract  No.  AF  19(604 )-835*7,  Lamont  Geol.  Observ.,  Palisades.  N.  Y. 
1961. 

This  semiannual  report  provides  a  short  comment  on  technical 
progress  in  lhe  conslruction  of  ocean  bottom  seismograph  systems 
and  describes  briefly  scientific  findings  from  three  bottom  seismo¬ 
graph  stations.  The  oceanic  compressional  velocity  structure  mea¬ 
sured  by  conventional  marine  refraction  techniques  was  verified,  and 
crustal  and  mantle  shear  waves  were  observed  with  velocities  of  3.7 
and  4,3  km/sec. 


EZELL.  G.  D..  The  Application  of  Tclemetiy  Techniques  to  Large  Short - 
Period  Seismometer  Arrays.  VESIAC  Kept.  No.  44 10-7'4  -X,  ContT. ~ 

No.  SD-78,  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech..  Ann  Arbor,  Mich., 
1964. 

This  report  describes  problems,  such  as  the  effect  of  trans¬ 
mission-line  length  on  seismometer  damping,  signal  attenuation,  and 
signal -to -noise  ratio,  which  are  associated  with  data  transmission 
systems  in  use  today.  It  gives  general  discussion  of  frequency  and 
time-division  multiplexing  pulse  code  modulation,  and  electromagnetic 
wave  transmission,  and  examines  in  more  delail  other  transmission 
systems  which  are  applicable  to  seismic  data. 


FAIRBORN  J.  W.,  Station  Correction  at  LASA.  Contract  AF  49(6381-1632 
Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1966. 

Two  lypes  of  cruslal  and/or  upper  mantle  lateral  inhomogeneities 
are  postulated;  they  are  dipping  layers,  which  have  different  seismic 
velocities,  and  an  upper  mantle-crustal  model  having  a  linear  velocity 
gradient  in  the  horizontal  direction.  The  P-wa\e  .ravel  time  deviations 
as  a  function  of  azimuth  angle  to  the  earthquake  epicenter  are  ealeu- 
ated  for  each  model  and  compared,  on  the  basis  of  magnitude,  with 
lhe  azimuthal ly  dependent  pari  of  station  correclions  observed  at 
LASA  and  TFSO. 
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FARNHAM,  P.  R.,  A  Study  to  Evaluate  the  Efficiency  of  Beamforming  the 
LASA  Long- Period  Array,  Sci.  Rept.,  Rept.  No.  226.  Contract  vt  ‘Mm 
F33657-68C-0945,  Teledyne  Inc.,  Alexandria,  Va.,  1968 


The  long-period  vertical-component  data  from  18  teleseismic 
earthquakes  recorded  at  the  Montana  LASA  were  prefiltered  and  time- 
shifted  to  determine  the  amount  of  signal  loss,  rms  noise  reduction, 
and  signal-to-noise  ratio  improvement  which  results  from  beamforming. 


FARNHAM,  P.  R.,  and  D.  M.  CLARK,  Preliminary  Evaluation  of  Norsar 
Sci.  Rept.,  Rept.  No.  221,  Contracf  VT/6?02,  F336^7-68C-0945, 
Teledyne  lndust.,  Inc.,  Alexandria,  Va.,  1968 

A  preliminary  evaluation  of  NORSAR,  using  short-period  data 
from  one  noise  sample  and  two  teleseismic  events,  was  performed 
to  determine:  1)  the  minimum  inter-sensor  spacing  required  to 
produce  optimum  rms  noise  reduction  by  summing,  and  2)  the  amount 
of  signal  loss,  rms  noise  reduction  and  signal-to-noise  gain  produced 
by  beamforming  the  array. 


FARNHAM,  P.  R.,  R.  L.  SAX,  E.  A.  FLINN,  and  E.  F.  CH1DUR1S,  P  Wave 
Parameters  Measured  at  the  Montana  LASA.  Sci.  Rept.,  Kept  No  ' 
317,  Contract  VT/6702,  F33657-6BC-0945,  Teledyne  lndust.  Inc 
Alexandria,  Va.,  1968 

The  raypath  parameter,  P,  and  the  azimuth  deviation  of  the  source 
from  the  raypath  direction  have  been  computed  from  the  first  arrival 
P  waves  of  over  600  earthquake  events  recorded  at  the  Montana  LASA 
during  its  first  two  years  of  operation.  The  epicenters  of  247  of  these 
events  are  located  along  a  profile  extending  northwest  of  the  reference 
station,  LASA  -  A0,  within  the  range  of  azimuth  3000-320°.  The  i  pi- 
centers  of  162  events  are  locateu  along  a  profile  toward  the  southeast 
•n  the  range  of  azimuth  140o-160°. 


FARRELL,  P.  ,1.,  Cumberland  Plateau  Seismological  Observatory  Quar¬ 
terly  Rept.  No.  1,  Contract  AF  33(657 )- 14648 ,  V T  7 5 0 5 4~~Tex as 
Instr.,  Inc.,  Dallas,  Texas,  1965. 

Texas  Instruments,  Inc.  formally  assumed  responsibility  for 
operation  of  the  Cumberland  Plateau  Seismological  Observatory 
(CPSO)  May,  1965.  During  the  first  three  months  of  operation,  rou¬ 
tine  analysis  and  operation  of  the  station  continued  and  specific  re¬ 
search  studies  on  ambient  noise,  signal-to-noise  ratios  and  detection 
capability  have  been  initiated.  In  addition,  a  digital  multichannel 
filter  unit  is  being  built  for  installation  early  in  1966.  A  general 
description  of  the  station  instrumentation  and  operation  is  included 
in  this  quarterly  report. 


FARRELL,  P,  J,,  Ocean  -  Dot  tom  Se  i  smomet  er  Data  Collection  and  Analysis 
Semiannual  Tech.  Rept.  No.  5.  Contract  No.  A F  19(604 '-8368  Texas- 
Inst.,  Dallas,  Texas,  1963. 

A  total  of  300  hours  of  ocean-bottom  seismic  data  have  been 
collected  in  areas  off  the  California  const  and  north  and  south  of  the 
Aleutian  Chain  in  varying  water  depths  to  20,000  feet.  Discussed  are 
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refraction  data  of  Pn  arrivals  recorded  at  Adak  and  on  the  ocean 
bottom  (from  1000-por.nd  explosive  sources  in  the  wate*-);  detailed 
analyses  of  a  near-regional  event  recorded  simultaneously  on  land 
and  on  the  ocean  bottom  in  the  vicinity  of  Cape  Mendocino,  California; 
analyses  of  land  and  ocean -bottom  noise  samples  in  the  California 
area,  indicating  that  at  the  microseismic  peak  the  ocean-bottom  aver¬ 
age  noise  power  levels  are  20  db  greater  than  at  a  nearby  land  station. 


FARRELL,  P.  J.,  Special  Report  on  Fieid  Test  of  Texas  Instruments  Ocean 
Bottom  Seismometer  Unit  at  the  Uinta  Basin  Seismologicat  Observatory, 
Vernal,  Utah,  Contract  AF  19(604)-8368.  Texas  Inst..  DaliasT  Texas 
1963. 

Texas  Instruments  has  constructed  an  automatic  seismic  moni¬ 
toring  and  recording  device  which  is  described  in  this  report.  From 
21  November  to  12  December,  inclusive,  the  ocean-bottom  seismo¬ 
meter  instrumentation  operated  unattended  at  UBO.  Described  in 
this  report  are:  1)  the  purpose  of  this  operation,  and  2)  the  manner 
in  which  the  equipment  was  operated.  Threshold  control  evaluation 
is  also  discussed,  ~  <*  well  as  the  portion  of  the  signal  passed  before 
the  threshold  tape,  the  period  versus  relative  magnification  curve 
of  the  O.  B.  system,  and  the  length  of  the  unattended  operation.  The 
report  concludes  that  the  station  is  capable  of  unattended  operation 
for  a  minimum  of  22  days. 


FARRELL,  P.  J.,  30-Day  Ocean-Bottom  Seismograph  -  Semiannual  Tech. 
Rept.  No.  1.  Contract  No.  AF  19(628)-4075,  Texas  Inst.,  Da  lias, ‘Tex . , 
lM 

The  30-day  unattended  seismograph  represents  the  result  of 
three  years  engineering  operation  and  research  by  TI  on  the  problem 
of  investigating  ocean-bottom  seismometry.  Some  advantages  of 
these  units  over  their  predecessors  are:  1)  the  ability  to  record  on 
magnetic  tape,  unattended  for  30  days  versus  11  hours  in  the  previous 
unit;  2)  free  fali  and  sonar  recall  versus  lowering  and  raising  by 
steei  cable  previously;  3)  operation  to  25,000  feet  versus  20,000 
feet  previously;  4)  continuous  operation  for  30  days  on  50  ibs.  of 
batteries:  5)  the  ability  to  insert  WWV  directly  on  the  magnetic  tape, 
allowing  time  recovery  over  a  40-day  period  to  1/10  seconds;  6)  opera¬ 
tion  at  tiit  angles  up  to  plus  or  minus  45°  versus  15°  previously;  and 
7)  tri-level  recording  to  give  a  dynamic  range  of  75  db. 


FARRELL,  P.  J.,  30-Day  Ocean- Bottom  Seismograph,  Semiannual  Tech. 
Rept.  No.  2,  Contract  AF  19(628)-4075,  Texas  Instr.,  inc.,  Dallas, 
Texas,  1965. 

Texas  Instruments  was  commissioned  to  drop  and  recover 
Thirty  day  OBS  to  test  component  and  system  reliability  and  to  per¬ 
fect  handling  procedures.  After  testing  in  the  waters  off  Southern 
California  personnel  were  transferred  to  Adak,  Alaska,  where  five 
instruments  were  implanted  and  a  reference  iand  station  installed. 
Several  charges  were  detonated  while  the  instruments  were  record¬ 
ing  and  other  instrume  were  dropped  at  iocations  along  the  route 
to  Japan  and  the  Kuriie^  Data  are  now  being  analyzed  in  Dalias. 
Despite  significant  improvement  in  techniques  to  transfer  data  to 
film  significant  results  are  not  yet  available. 
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FARRELL,  P.  J.,  W.  A.  SCHNEIDER,  30-Day  Ocean-Bottom  Seismograph, 
Aleutian  and  Kurile  Operations,  Final  Report  No.  AFCRL-65-765, 
Contract  AF  19(628)-4075,  Texas  Instruments  Inc.,  Dallas,  Texas, 

1965. 

The  30-day  ocean-bottom  seismograph  senses  ground  motion 
through  1  vertical  and  2  horizontal  velocity  seismometers  and  pressure 
variations  through  a  transducer  capable  of  response  to  1.0  cps.  Data 
are  recorded  continuously  on  magnetic  tape  and  the  unit  has  a  depth 
capability  of  25,000  ft.  During  the  summer  and  fall  of  1964,  several 
drops  were  made  in  the  area  south  of  the  Aleutian  chain  and  northeast 
of  the  Island  of  Hokkaido,  Japan.  Power  density  spectra  of  ambient 
noise  samples  over  a  long  time  interval  were  selected  from  the  two 
areas.  Plots  of  these  data  versus  time  are  presented  and  compared 
with  simultaneous  meteorological  maps  covering  the  respective  areas. 
Results  show  a  direct  relation  between  ambient  noise  ievels  and  local 
meteorological  changes. 


FARRELL,  W.,  Gyroscopic  Seismometer,  Contract  AF  49(6381-1388,  Uni¬ 
versity  of  California,  La  Jolla,  California,  1967. 

VESIAC  16,733  C  VU  The  modifications  to  the  Pendulous  Electric  Vacuum  Gyro  (PEVG) 

Seismometer,  described  in  the  General  Motors  Defense  Research 
Laboratory  Report  No.  TR  66-23,  Final  Report  on  a  D.  C.  Shift  Seis¬ 
mometer,  arc  briefly  described. 


FEDYNSKII,  V.  V.,  "Deep  Seismic  Sounding  in  the  Complex  of  Regional 
Geophysical  Investigations,"  USSR  Ministry  of  Geol.  &  Mineral  Con¬ 
servation,  Address  Unknown,  Undated,  Received  1966,  (Translated 
from  Russian),  Contract  DA  49-083  OSA-3137. 

VESIAC  14,463  VU  The  author  is  concerned  with  making  suggestions  on  how  to  direct 

the  work  in  deep  seismic  sounding  in  the  next  few  years  in  the  USSR 
in  such  a  way  that  it  will  have  the  greatest  effect  in  solving  a  number 
of  problems  connected  with  the  structure  and  development  of  the 
earth's  crust.  First,  he  gives  a  description  of  deep  seismic  sounding. 
Then  he  discusses  the  various  directions  in  which  research  must  be 
conducted  in  deep  seismic  sounding.  Also  discussed  are  economic 
considerations  related  to  deep  seismic  sounding,  and  plans  for  deep 
seismic  sounding  during  the  next  few  years. 

FEETHAM,  W.,  and  A.  M.  RUGG,  TFSO  Installation  of  Horizontal  Array 
and  Recording  Building  Modifications,  Special  Rept.  No.  9,  Order  No. 

6,  Project  VT  070,  Contract  AF  33(6571-7747,  United  ElectroDvnamics, 
Inc.,  1964. 

Twenty-four  horizontal  short- period  Johnson-Matheson  seis¬ 
mometers  have  been  installed  in  the  crossed  iinear  array  at  the 
TFSO  as  directed  under  the  Work  Statement.  Recording  instrumen¬ 
tation  was  added  and  modified  to  take  care  of  the  added  seismometers. 
Some  of  the  instruments  were  fabricated  in  UED's  Pasadena  plant. 

All  of  the  installation  was  done  by  TFSO  personnel.  After  the  system 
was  completely  installed,  it  was  calibrated  and  checked  for  proper 
pha^e.  Operating  parameters  for  the  horizontal  array  are  given; 
array  installation  and  vault  installation  are  described.  Seismometer 
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Installation  is  discussed  and  the  laying  of  cables.  Recording  building 
modification  agt'  installation  are  presented. 


VESIAC  18,526  VU 
AD  835  359 


FENNER,  P.  R.,  Iterative  Techniques  for  the  Solution  of  Frequency-Domain 
Fijter  Sets,  Special  Sc  I.  Rept.  No .  16,  Large-Array  Signal  and  Noise 
Analj^is,  Contract  VT/6YU7 ,  AF  33(65?)-  166Y8,  Texas  Inst.,  Inc.,  Dallas 
Texas,  1968 

Computation  of  high-resolution  wavenumber  spectra  includes 
the  solution  of  a  set  of  Hermitian  equations.  This  report  investigates 
three  techniques  of  solving  for  the  unknown  vector  a:  the  method  of 
conjugate  gradients,  steepest -descent  method,  and  exact-inverse 
method.  The  object  Is  to  determine  the  accuracy  and  computational 
complexity  of  each  technique. 


VESIAC  17,990  VU 


FENNER.  P.  R.,  Large-Array  Signal  and  Noise  Analysis  -  opeciai  sci. 

‘5.  Traveltiine  Analysis  for  LASA.  Contract  VT/6707~~7Tf 
5T(6bV )- 16678,  Texas  hist.,  Inc.,  Dallas,  Texas,  1967. 


This  report  investigates  practical  aspects  of  generating  high- 
resolutlon  wavenumber  spectra  using  subarray  outputs  of  the  Montana 
LASA.  Especially  studied  are  the  variability  of  traveltime  anomalies 
as  a  function  of  wavenumber,  spectral  window  effect  on  crosspower 
estimates  due  to  moveout  across  the  array,  and  tradeoffs  involved  in 
a  finite-length  transform  of  array  data. 


VESIAC  17,437  VU 
AD  827  078 


FENNER,  P.  R.,  Traveltimc  Analysis  for  LASA  -  Large- Array  Signal  and 
Noise  Analysis,  Special  Sci.  Rept.  No.  15.  Project  VT7~Rll?h"7  retract 
AF  33(657 )- 16678,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

This  report  investigates  practical  aspects  of  generating  high- 
resolution  wavenumber  spectra  using  subarray  outputs  of  the  Montana 
LASA.  Especially  studied  are  the  variability  of  traveltime  anomalies 
as  a  function  of  wavenumber,  spectral  window  effect  on  crosspower 
estimates  due  to  moveout  across  the  array,  and  tradeoffs  Involved  in 
a  finite-length  transform  of  array  data.  From  this  investigation,  it  is 
concluded  that  current  data  are  insufficient  to  define  a  scheme  ade¬ 
quately  to  correct  wavenumber  spectra  calculations  for  traveltime 
anomalies.  Also,  because  subarrays  on  the  E  and  F  rings  of  LASA 
generally  exhibit  larger  traveltime  residuals  and  less  waveform 
similarity  than  do  subarrays  of  the  inner  rings,  subarrays  on  the  E 
and  F  rings  will  not  be  included  in  high-resolution  f-k  spectra 
calculations. 


VESIAC  13,039  VU 
AD  624  844 


FERNANDEZ,  L.  M.,  The  Determination  of  Crustal  Thickness  from  the 
Spectrum  of  P  Waves,  Rept.  No.  AFCRL:65-766,  Contra.  Fa'F  19(604  )- 
7399,  St.  Louis  University,  St,  Louis,  Missouri,  1965. 

To  obtain  information  on  the  structure  of  the  crust  Independent 
of  the  time,  history,  and  spatial  distribution  of  the  source  of  energy, 
the  spectrum  of  the  vertical  component  of  motion  is  divided  by  the  ’ 
spectrum  of  the  horizontal  component.  This  ratio  represents  the 
tangent  of  the  apparent  angle  of  emergence  as  a  function  of  frequency. 
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VESIAC  15,325  VU 


--  .....  m  juuiuence  01  tne  ray  and  the  svstem  of 

layers  below  the  recording  station.  The  parameters  of  the  /rust  mav 

thls  raUo"!'  y  C°n,paris0n  °f  theoretical  and  observed  spectra  of 

fa®llitate  this  comparison,  a  set  of  master  curves  was  cal¬ 
culated  using  the  matrix  development  of  Haskell. 

FERNANDEZ  L.  M  Final  Report.  Grant  AF-AFOSR-1177-6B  Contract 
AF°SR-  1177-uo,  San  Calixio  Ubserv.,  La  Paz,  Bolivia,  1966. 

Five  topics  are  discussed:  (1)  installation  of  the  Peneas  Acous- 
ic  Array:  ihe  low  level  of  seismic  noise  present  in  the  long-period 

n  BoHvP,  nf°f  16  PeneaS  Seismic  ArraV  recommended  insta/laticm 
n  Bolivia  of  an  acoustic  array  of  microbarographs  able  to  register 
Infrasomc  pressure  disturbances  of  the  atmospl  ere  Re  ul  s  of  pre- 

Trn ininyr  T  **  l®Prain  meteorological  conditions  /'e  given 
Ti  aming  of  personnel,  calibration  of  microbarographs  airlifting  nf' 

l"  l//21  official  dedication  of  the  installation  Is  described' 

(  )  spectral  analysis  of  acoustic  records  is  considered;  (4)  detection 

d»cC,0SC  ‘,e“'  'b0d;  ™d  (r»  ■"  correlator?™1 


VESIAC  7124  VU 
AD  431  020 


RNANDEZ,  L  M.  Variations  in  Amplitude  of  Short-Period  p  Waves 

Con;.',  OtlriaS;  SfSf®  *'*  Gcoteehnta, 

lnvest^ated.  The  results  are  related  to  the  local  and  regional  geology 
of  the  site.  Stations  located  on  sandstone  have  an  average  amplitude^ 
a  ,,„st  two '..me.  the  »veraBe  ampH.ud.  ata.ta, ™  £ T 2  l,e 
ipneous  and  mctainortd'ic  rock.  Station,  located  on  limestone  have 
lip] litudes  1.2  times  higher  than  stations  on  igneous  intrusive  and 
wSd°7h,C  ,r°Ck-  Variation  of  amplitude  by  a  factor  of  2  for  stations 

vaStaiTsS^ritctt  rr  85,;r  ot  ,ho  sMms 


VESIAC  20,286  VU 
AD  709  767 


riiaOuiN,  j.  K.,  On  Estimating  Explosive  Source  Parameters  at  Teleseismi,. 

AFTW8)Il67  ‘N0,  TN  ly  /U  9'  FSI>- FR-VU- 196,  Contract 

7,  Lincoln  Labs.,  M.  I.  T.,  Lexington,  Mass.,  1970 

A  study  has  been  made  of  the  short -period  spectra  of  five  pre- 
sumed  exptosions  recorded  at  five  arrays.  An  attempt  has  been  made 
I,.  a  e  contrasts  in  spectra  of  different  events,  recorded  at  the  same 
site,  to  source  size;  and  contrasts  observed  at  different  arrays  for  a 
given  event  to  the  earth’s  attenuative  properties.  Haskell’s  model  ' 
i  le  exp  osion  spectrum  was  fitted  to  each  event  individually  after 

tion/C  a/S  f,°r  nstrument  resP°ase  a”d  various  exponential  aufnua- 
‘  "  'n  3  f ng  °  array’  that  attenuation  which  allowed  the  fitted 

one  W Uhthe0  VHFy  d,ctated  by  the  niodcl  was  chosen  as  the  correct 
"  estimated  to  each  array,  the  spectra  ob- 

-  ved  at  all  the  an  ays  for  a  single  event  are  fitted  to  a  source  model 
simultaneously.  In  most  cases  the  individual  and  simultaneous  fitting 
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schemes  yield  reasonable  values  for  the  source  parameters.  Haskell's 
model  and  the  estimated  attenuation  parameter  for  a  central  Asia  to 
LASA  path  apparently  explains  a  trend  in  short  period  spectral  ratio 
measurements  as  a  function  of  magnitude. 

FINK,  D.  R.,  R.  S.  DAHLDERG,  Study  of  LASA  Data  Links,  Rept.  No.  ESD- 
TR-67-221,  Contract  AF  19{628)-6141,  Philco-Ford  Corp.,  Blue  Bell, 
Pa.,  1967. 

VESIAC  16,376  VU  Investigation  has  been  directed  toward  the  utilization  of  data  links 

AD  653  223  for  dissemination  of  seismic  information  from  the  Montana  LASA  to 

the  scientific  community.  Methods  and  equipments  are  readily  avail¬ 
able  for  providing  an  essentially  on-line  seismic  data  link  between 
LASA  and  potential  data  users.  Analog  and/or  digital  data  trans¬ 
mission  appears  feasible,  and  relative  requirements  and  costs  per 
data  channel  have  been  detailed.  As  a  result  of  the  study,  it  is 
recommended  tiiat  a  teletype  station  bulletin  be  made  available  to 
those  desiring  It.  It  is  also  recommended  that  consideration  be  given 
to  providing  a  data  transmission  facility  at  the  Montana  LASA  Data 
Center  so  that  data  can  be  transmitted  directly  to  interested  users. 


FISHER,  R.  L.,  A  Study  of  Magnitude  Determinations  from  Worldwide 

Data,  VESIAC  Rept.  No.  4410-71-X,  Contr.  No.  SD-78,  Univ.  of  Mich., 
Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

VESIAC  8128  F  VU  One  of  the  objectives  of  Texas  Instruments'  contract  for  World- 

AD  441  592  wide  Collection  and  Evaluation  of  Earthquake  Data  is  the  study  of  the 

recent  seismicity  of  the  earth,  based  on  smaller-magnitude  shocks. 
Magnitude  data  for  most  areas  are  quite  incomplete  except  above 
M  =  6.0,  and,  consequently,  calculation  of  lower  magnitudes  was  a 
necessity.  It  was  found  in  collecting  data  from  a  total  of  150  stations, 
that  the  instrumentation  varied  widely  in  type  and  quality.  Also,  it 
was  decided  that  all  magnitudes  would  be  reduced  to  Richter's 
scale. 


FISHER,  R.  L.,  Worldwide  Collection  and  Interpretation  of  Earthquake 
Data  (Special  Rept.  No,  1),  Reevaluation  of  Seismicity  for  1960  and 
1963,  C-104-65,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1965. 

VESIAC  12,624  VU  In  this  report  are  data  having  to  do  with  annual  earthquake  re¬ 

currence,  perhaps  the  most  important  contribution  of  seismicity 
studies  to  VELA  UNIFORM.  The  1960  and  1963  seismicity  data  have 
been  extensively  reviewed.  In  this  review:  (a)  previously  published 
data  are  revised  and  corrected;  (b)  data  are  prepared  for  comparison 
with  1964  seismicity  as  well  as  combination  with  the  1964  data  to 
allow  further  statistical  analyses  to  be  performed;  and  (c)  interpreta¬ 
tions  of  the  1960  and  1963  data  are  modified,  revised,  and  supple¬ 
mented. 


FISHER,  R.  L.,  Worldwide  Collection  and  Evaluation  of  Earthquake  Data, 
Terminal  Report,  Contract  No.  C-104-65,  Texas  Inst.,  Inc.,  Dallas, 
Texas,  1967, 

VESIAC  17,294  VU  This  report  discusses  work  performed  from  28  April  through  15 

AD  665  015  October  1966,  During  that  period,  the  hypocenter  and  magnitude 
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programs  were  tested  and  then  used  to  process  January  1964  data. 
Analysis  of  magnitude  residuals  indicate  that  patterns  of  residuals 
exist  and  might  be  used  to  infer  source  mechanisms. 

The  ratio  of  maximum  P  to  Pn  amplitudes  is  a  function  of  distance, 
with  maxima  generally  between  300  to  750  km.  Considerable  variation 
from  station  to  station  leads  to  the  conclusion  that  mi,  is  currently 
unreliable  when  based  on  data  recorded  less  than  1000  km  from  the 
source. 


VESIAC  7476  VU 
AD  605  272 


FISHER,  R,  L.,  R,  G.  BAKER  and  R.  R.  GUIDROZ,  Worldwide  Collection 

and  Evaluation  of  Earthquake  Data,  Final  Report  on  Evaluation  of - 

I960  Seismicity,  Contract  AF  19(604)-85l7,  Texas  Inst  imy  Dnilas 
Texas,  1964. 

This  is  a  study  of  the  geographical  distribution  of  world-wide 
level  of  seismic  activity  for  1960.  The  information  can  be  used  to 
delineate  areas  in  which  earthquakes  of  comparable  size  to  nuclear 
explosions  occur,  and  also  to  provide  estimates  of  the  annual  numbers 
of  these  events.  Five  objectives  of  the  study  are  presented,  as  well 
as  a  description  of  several  presentation  methods  used  to  provide  a 
comprehensive  view  of  seismic  activity.  Data  from  61  seismograph 
stations  were  processed  and  more  than  4000  events  of  magnitude  3.0 
and  greater  were  investigated.  Included  is  the  information  gathered 
from  these  investigations.  One  main  conclusion:  1960  was  highly 
seismic  as  compared  to  the  average  year  pictured  by  Gutenberc  and 
Richter. 


VESIAC  9387  VU 
AD  454  572 


and  Evaluation  of 
tlRept.,  Contract 
1964. 

Seismic  activity  in  1963  is  documented  and  compared  to  1960 
and  other  years.  Other  studies  undertaken  over  the  past  three  years 
are  reviewed  and  summarized.  Die  worldwide  level  of  seismicity  in 
1963  is  shown  to  have  been  considerably  lower  than  in  1960.  Com¬ 
parison  with  Gutenberg  and  Richter's  (1954)  data  shows  1963  seismic 
activity  about  average  with  respect  to  total  shocks  Ms  greater  than 
or  equal  to  6.0.  However,  more  shocks  in  the  range  5.0  greater  than 
or  equal  to  Ms  less  than  6.0  were  recorded  in  1963  than  predicted  by 
Gutenberg  and  Richter  (1954).  Epicenter  maps  are  included;  a  seis¬ 
micity  map  is  included.  Some  4800  events  are  listed.  Computed  and 
published  magnitude  data  are  included  in  the  lists. 


FISHER,  R.  L.  and  R.  GUIDROZ,  World  Wide  Collectio 
Earthquake  Data  Evaluation  o7T963  Seismicity.  Fii 
AF  19 (604 )- 85 1 7 ,  Texas  Instr.,  Inc.,  Dallas,  Texas 


VESIAC  19,310  VU 


FIX,  J.  E.,  Development  of  LP  Wave  Discrimination  Capability  Usinir  LP 
Strain  Instruments,  Quarterly  Rept.  No.  2,1  October  to  31  Dec  196'8 
Rept.  No.  TR  69-6,  Contract  VT/8706,  F33657-69C-0121,  Teledyne  ’ 
Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1969 

The  development  of  a  design  for  a  strain-inertial  seismograph 
complex  is  progressing  according  to  schedule.  Signals  will  be  detected 
in  four  passbands  (periods  are  the  40  dB  down  points):  long-period 
(5  to  250  sec),  ultra-long-period  (25  to  3000  sec),  short  period  (0.05 
to  4  sec),  and  broadband  (permanent  displacement  to  1  sec).  In  the 
long-period  passband,  the  moving  coil  system  will  have  a  sensitivity 
lower  than  the  microseismic  activity  in  a  New  Mexico  mine  and  will 
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VESIAC  19,915  VU 
AD  861  245 


"°^l  p  ''’ith  “n  Ms  “  6>0  earthquake  at  30  deg.  The  ultra -long-period 
and  broadband  responses  will  utilize  the  stability  of  strain  seismographs 
to  obtain  data  for  studying  diagnostic  information  at  longer  periods 
The  laboratory  model  of  the  moving  coil  technique  is  being  built. 

,se  speetoa  tests  on  the  seismic  amplifier  suggest  that  more  wire 
n  the  coil  will  improve  the  signal -to-noise  ratio.  The  direct-current- 
variable  capacitance  technique  design  tests  confirm  the  feasibility 
o  the  method;  a  laboratory  model  is  being  designed  and  built.  Invar 
tubing  will  be  used  for  the  strain  rod  with  a  three  point  taut  wire 
suspension  A  mine  near  Phoenix,  Arizona,  has  been  selected,  rec¬ 
ommended  to  the  Project  Office,  and  approved  by  the  Project  Officer. 

FD(,  J.  E.,  Development  of  LP  Wave  Discrimination  Capability  Using  LP 
Stnunlnstruments,  Quarterly  Rept.  No.  5,  I  July  to  30  September 
1969,  Rept.  No.  TR  69-50,  Contract  VT/8706,  F33657-69C-0I21 
Teledyne-Geotech,  Garland,  Texas,  1969 

The  final  engineering  model  design  of  the  strain/inertial  complex 
is  almost  complete.  About  90  percent  of  the  fabricated,  purchased 
and  government  furnished  equipment  is  on  hand.  Installation  of  the 
instrumentation  has  begun  in  parallel  with  the  mine  completion  The 
two  recording  vans  are  on  site.  Power  is  installed.  Telephone  ser¬ 
vice  is  expected  soon.  Some  short-period  inertial  seismograms  have 
been  recorded  at  magnifications  in  excess  of  500K.  Until  blasting  is 
complete  on  the  second  horizontal  tunnel  and  until  excavation  has 
reached  sufficient  depth  on  the  winze,  potential  damage  to  the  venti¬ 
lation  tubing  will  limit  sustained  effort  to  install  the  first  horizontal 
strain  seismometer.  With  inadequate  ventilation,  personnel  experience 
severe  headaches.  Plans  are  being  prepared  for  instrument  tests 
tionalValUnll°nS  ,0  b°  condl,cled  :us  lhc  instrumentation  becomes  opera- 


VESIAC  20,217  VU 
AD  869  214 


E.,  Development  ofjJMVave  Discrimination  Capability  Usim.  i  n 
S^am  Insh-uments,  Quarterly  Rept.  No.  7.  1  .Ian.  to  31  March  1970 
ReptTNo.  70-ITTCbntract  VT/8706.  F33657-69C-012 1  Tcledync- 
Geotech,  Garland,  Texas,  1970 

The  mine  preparation  was  completed  by  2  February.  Because 
of  repeated I  delays,  the  mine  modification  subcontract  was  terminated 
before  the  full  40  m  depth  was  reached.  The  vertical  strain  seismo¬ 
meter  will  be  mounted  in  a  39-1  2  ft  hole  -  16  ft  up  and  23-1  2  ft 
down.  The  mine  has  been  inspected  and  approved  by  the  Office  of  the 
btate  Mine  Inspector.  Preliminary  recordings  have  led  to  several 
conclusions.  The  mine  must  be  sealed  to  attenuate  effects  of  air 
pressure  fluctuations.  The  strain  seismometers  must  be  insulated 
to  achieve  optimum  performance.  A  "curing  time"  of  some  duration 
is  necessary  for  extreme  high-magnification  operation.  Spurious 
disturbances  resulting  from  disturbance  of  the  mine  during  mine 
modifications  and  installation  are  decreasing  with  time.  The  noise 

noS^'m!  °!’  ‘"e  Preliminary  record,"gs  not  electronic  instrument 
noise.  The  strain  seismographs  respond  well  to  earthquake  signals. 


FDC,  J.  E  and  .1.  R.  SIIERWfN.  Development  of  LP  Wave  Discrimination 
Capability  Using  LP  Strain  Instruments.  Quarterly  Rept  NoT?  1 

rlr51”  1969'  Re,,U  No-  Contract  VT  8706,  F33657- 

69C-012 1 ,  Teledyne-Geotech  Co.,  Garland,  Texas,  1969 
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VESIAC  19,828  VU 
AD  859  128 


The  dev<;l°pnient  of  a  design  for  a  three-eomponent  strain/inertial 
complex  is  almost  complete.  The  moving  coil-permanent  magnet  tech¬ 
nique  has  been  selected  for  the  primary  transducer.  Noise  tests  on 
thepreamphfer  demonstrated  that  using  more  turns  of  wire  in  the 
M  *  p!,1  K‘ve  a  1.8  signal-to-noise  improvement  at  periods  longer 
than  20  sec  without  affecting  the  signal-to-noise  ratio  at  shorter 
periods.  Based  on  mieroseisms  at  Las  Cruces,  New  Mexico  the 
ground  motion  signal  will  be  larger  than  instrument  noise  at  periods 

periods  130  9°  ^  ^  instrument  noise  wil1  be  larger  at  longer 


VESIAC  20,083  VU 
AD  865  282 


»;  ‘  .  n  «  1N’  Pcvc^°Pmcnl  of  LP  Wave  Discrimination 

gjjiabihty  Using  Lp  Strain  instruments,  Quarterly  Rent.  No.  fi  1 — 
October  1969  to  3 1  December  1969,  Rent.  No,  TR  70-5  Contract  vt/ 

K$ro9c-o,!i'  ™«eci,cD“:  ci"»d, 

The  engineering  model  design  of  the  strain/inertial  complex  is 
complete.  The  engineering  model  of  the  optical  displacement  trans- 

iC,erm  bfen(b(ullt  and  tcstK  indicate  that  the  design  goals  can  be 
met.  The  short-term  no.se  level  is  3  x  10-9m  mis.  Progress  in 
preparation  of  the  nunc  has  been  slow.  The  55  deg  azimuth  hori¬ 
zontal  tunnel  ts  complete.  The  325  deg  azimuth  tunnel  is  complete 
except  for  mounting  holes  for  the  instruments.  The  winze  has  been 

™aVfd  d°'vn  2G.  i  2  rt-  Th0  fabrication  of  all  equipment  is  com¬ 
plete  except  two  displacement  transducers.  The  second  and  third 
magnets  have  been  received  with  stabilized  flux  of  1.187T  and  1  180T 
Tins  flux  and  the  coils  on  hand  will  give  transducer  generator  con¬ 
stants  of  33,600  V  sec  and  37,300  v  m/sec.  Installation  is  pro- 
giessmg  in  parallel  with  completion  of  the  mine.  The  following  seis¬ 
mographs  have  been  installed  and  test  recordings  have  been  made 
at  the  corresponding  magnifications  given  for  X10  view  of  16-mni 

inn!'  f°rt-period  inertial  -  50°K  ^  1  sec;  long-period  Inertial  - 
100K  at  25  see  with  6  see  notch  20K  without  notch;  55  deg  azimuth 
horizontal  strain  -  1.4  mm/10-ll  strain.  The  strain  ma  dfication 
will  be  increased  after  the  mine  is  sealed  and  the  seismometer  is 
insulated  Numerous  strain  relief  pulses  were  recorded  several  hours 
before  a  4  kg  roek  fell  from  the  mine  wall.  Single  and  dual  pulses 
of  strain  have  been  recorded  for  local  events  (S-P  time  11  to  13  sec) 
shortly  after  the  P  arrival  and  before  the  S  arrival.  Multiple  strain 
pulses  have  been  recorded  in  the  latter  part  of  a  teleseismic  surface 
wave  train. 


VESIAC  20,392  VU 
AD  875  027 


FrX'i.:.E,",,and  :K  R-  S’1LEIWIN'  Development  of  LP  Wave  Discrimination 
Capability  Using  LP  Strain  Instruments,  Quarterly  Rent  No  8  t  ‘ 

197°-  Rcpt;  No.  TR  70-29.  Contract  VT  8706,  F33657- 
69C-0121,  Teledyne-Geotech,  Garland,  Texas,  1970 

Progress  during  the  second  quarter  of  1970  is  reported.  Magnets 
and  coils  on  the  LP  inertial  seismometers  were  returned  to  a  standard 
configuration  to  match  the  strain  response.  A  low-pass  filter  on  the 
input  to  the  strain  preamplifier  has  limited  amplifier  saturation  from 
arge  signals  out  of  the  passband.  The  mine  seal  has  been  improved 
o  a  4  hour  time  constant.  Three  methods  of  obtaining  system  trans¬ 
fer  functions  from  special  test  data  were  investigated. 
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i  ui ,  ti  . 


Capability  UrtniTp  ^  ^-ve^ent  of  LP  Wave  Discrimination 

refr through  Stfsept  970  Zmn  ffar‘te^  Kept‘  No~  5’  1  J“> 
33657-69C  0121  Toila  *0,»  j  ***  No‘  70"31>  Contract  VT/8706,  F 
Texas,  ,970  ’  IndUSt-’  Geotech  Division,  Garland, 

jrss: ;.rp"o,de  - -  -  a  it 


VESIAC  20,459  VU 


VESIAC  18,533  VU 


Tech! 

Dallas,  Texas,  1967  ’  Sou,hern  Methodist  Umv., 

a  smaU^gcneraf 


VESIAC  15,323  VU 
AD  646  207 


Tech.  No,';  ^riB^,ri^LiUT1a"r?„3':°\l’“llri"(P"°‘:an'1- 

516’- Li—  «■£  •^te^a3T5£,B?p 
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VESIAC  18,507  VU 
AD  671  961 
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VESIAC  10,320  VU 
AD  460  632 


A  FORTRAN  computer  program  has  been  written  to  associate 
arrivals  at  a  number  of  stations,  with  epicenters  re¬ 
ported  by  U.  S.  Coast  and  Geodetic  Survey,  and  to  identify  up  to  23 
phases.  Criteria  used  to  identify  these  phases  are  listed  The  pro¬ 
gram  was  developed  to  automate  phase  identification  for  the  monthly 
earthquake  bulletins  of  the  five  VELA  UNIFORM  seismological  ob-  * 
servatories.  b 
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FLINN,  E.  A.,  Confidence  Regions  and  Error  Determinations 
Event  Location.  Contr.  No.  VT/i>03T~TTr  34  (mV))  1^47  " 
troDynamics,  Inc.,  Pasadena,  Calif.,  1964. 


for  Seismic 
United  Elec- 


lji auuasuc  IS  a 


•  -  uifcuai  computer  program  written  to  locate  seismic 

events  and  to  determine  the  standard  errors  and  point  confidence 
regions  for  the  focal  coordinates.  Results  of  analyses  of  13  nuclear 
explosions  in  Nevada  show  a  mean  computed  depth  of  focus  of  39  plus 
or  minus  2  kilometers.  Included  is  a  discussion  of  the  displacement 
of  the  computed  epicenter  from  the  known  epicenter.  Also  discussed 
are  linearized  point  confidence  regions  for  latitude  and  longitude 
which  were  computed  for  all  events,  and  the  exact  confidence  regions 
that  can  be  constructed  for  the  focal  coordinates.  The  axis  ratio 
and  orientation  of  the  confidence  region  for  latitude  and  longitude 
fho°ndS  °nl,y  °n  sta,ion  distribution  in  distance  and  azimuth  around 


VESIAC  19,160  VU 


FLINN,  E.  A.,  A  Theoretical  Discussion  of  Optimum  Multichannel  Filter 
Pgglgn,  Set-  Rept..  Kept.  No.  22V.  Contract  VT6702.  F5~5S57-68C- 
0945,  Teledyne  Indust.,  Inc.,  Alexandria,  Va.,  t%8 


The  design  equations  for  both  single  channel  and  multi-channel 
optimum  least-squares  ("Wiener")  filters  are  derived  and  discussed. 
Specific  examples  of  such  filters  are  presented;  for  example,  inverse 
filters,  signal  noise  ratio  enhancement  filters,  prediction  filters 
and  maximum-likelihood  filters.  The  single -channel  and  multichannel 
Levinson  recursion  algorithms  for  solving  the  design  equations  are 
discussed. 


VESIAC  8386  VU 
AD  443  976 


FUNN,  E.  A.  and  \V.  C.  DEAN,  Tables  of  Zeros  and  Weight  Factors  for 
the  Zero  Orde r  Laguerre  Polynomials  from  the  3rd  to  the  100Thl3e- 

¥^CAnll!lC|!A!)P!rcl).ti0n  t0  ^^‘cr-LattuerreTranst^rriT^  Contract 

tnc'/F  ^  638  "  ’  United  Electro  Dynamics,  Inc.,  Pasadena  Calif 

iyo4t  ** 

Section  I  of  this  report  describes  the  numerical  methods  suitable 
for  machine  computation  of  both  direct  and  inverse  Fourier  transforms 
from  the  Laguerre  expansions.  Section  II  presents  tables  of  the  zeros 
and  the  weight  factors  for  the  zero  order  Laguerre  polynomials 
necessary  for  numerical  expansion  of  transients  in  Laguerre  series. 

le  tables  give  the  zeros  and  weight  factors  in  double  precision  for 
all  Laguerre  polynomials  of  degree  3  to  degree  100. 


FUNN.  E.A.,  R.  A.  HARTENDERGER,  D.  W  MC  COWAN,  The  Crosswise 
Sum  Method  for  Maximum-Likelihood  Filtering  of  LASA  Seismograms 
scientific  Report  No.  150,  Contract  VT  '6702,  AF  3 3 (6 5 7 ) -1591  ^ ,  Tele-’ 
dyne  Industries,  UED  Division,  Alexandria,  Va.,  1966. 
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Two  earthquakes,  (10  November  1965  and  25  November  1965),  were 
processed  and  analyzed  using  the  "crosswise  sums"  method.  First, 

25  traces  are  formed  each  the  phased  sum  of  21  prefiltered  subarray 
traces,  (one  from  each  subarray)  and  then  the  set  is  maximum-like¬ 
lihood  filtered.  The  final  outputs  from  the  maximum-likelihood  filter 
are  1.5  to  4  db  down  in  S/N  from  the  phased  sum  of  all  of  LASA.  The 
signals  are  remarkably  similar  on  these  25  crosswise  sum  traces;  so 
much  that  the  symmetrical  maximum -likelihood  filter  introduced  no 
precursor. 


FLINN,  E.  A.,  R.  A.  HARTENBERGER,  and  D.  W.  McCOWAN,  An  Example 
of  Maximum- Likelihood  Filtering  of  LASA  Seismograms.  Contract — ~ 
VT/6702,  AF  33 (657 )- 159 19 ,  Teledyne  lndustr.,  Inc.,  Earth  Sci.  Div. 
Alexandria,  Va.,  1966. 

Realizable  maximum-likelihood  filtering  was  compared  to  time- 
sh ift-and -summat ion  (phased  summation)  as  an  array  processing 
procedure,  using  records  from  a  single  earthquake  made  by  398  seis¬ 
mometers  at  the  Montana  Large  Aperture  Seismic  Array  (LASA). 

The  records  were  prefiltered  to  eliminate  long-period  microseismic 
noise.  Within  a  single  subarray  (seven  kilometers  diameter),  the 
maximum -likelihood  filter  improved  signal-to-noise  ratio  approxi¬ 
mately  5  db  more  than  the  phased  sum.  As  a  method  for  combining 
subarray  outputs  there  was  no  significant  difference  between  the 
maximum-likelihood  filter  and  phased  summation.  Approximately  two 
hours  of  CDC  1604-B  machine  time  were  required  to  calculate  the 
maximum-likelihood  filter  for  each  19-channel  subarray. 


FLINN,  E.  A.,  R.  A.  HARTENBERGER,  and  D.  W.  MC  COWAN.  Maximum- 
Likelihood  Filtering  of  LASA  Noise  Seismograms,  Scientific  Report  No 
149,  Contract  VT/6702,  AF  33(6571-15919,  Teledyne  Industries,  LED 
Division,  Alexandria,  Va.,  1966. 

Realizable  and  symmetrical  maximum-likelihood  filters,  two  sec 
long  and  based  on  fitting  intervals  consisting  of  75,  150,  180.  and  300 
sec  of  both  raw  and  bandpass  filtered  inputs,  were  computed  using 
seismic  noise  recorded  during  the  night  of  25  March  1966,  by  19  sen¬ 
sors  in  the  AO  subarray  at  the  Montana  LASA 

Depending  upon  the  nature  of  the  input  data  (raw  or  prefiltered), 
the  symmetrical  filter  is  1  to  5  db  better  than  the  corresponding 
realizable  filter,  but  its  output  appears  to  be  approximately  180  deg 
out-of-phase  with  its  realizable  counterpart. 


FLINN,  E.  A.,  R.  A.  HARTENBERGER,  and  D.  W.  MC  COWAN.  Two  Ex- 
amples  of  Maximum-Likelihood  Filtering  of  LASA  Seismograms,  Sci. 
Report  No.  141,  Contract  VT  6702,  AF  33(657 )-  159 19.  Teiedyne^  Indus., 
UED  Division,  Alexandria,  Va.,  1966. 

Realizable  and  symmetrical  maximum-likelihood  filtering  was 
compared  to  t imeshift -and-sunimaticsn  (phased  summation)  as  array 
processing  procedures,  using  records  from  two  earthquakes  made  by 
seismometers  at  the  Montana  LASA.  The  records  were  prefiltered 
to  eliminate  L-P  noise.  Within  a  single  subarray,  the  maximum- 
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likelihood  filter  improved  the  S/N  approximately  2  df>  more  than  the 
phased  sum,  if  the  noise  was  measured  outside  the  fitting  interval.  As 
a  method  for  combining  subarray  outputs  there  was  no  significant 
difference  between  the  maximum-likelihood  filters  and  phased  summa¬ 
tion.  Complexity  factors  over  subarrays  and  over  LASA  were  computed 
for  one  event  and  compared  with  those  computed  from  three  additional 
events  and  three  shots. 


FLORES-CALDERON,  J.  L.,  Average  Travel  Time  for  the  Iberian  Region, 
Sci.  Rept.  No.  25,  Contract  AF  61  (0521-657,  Instituto  Geografico  Y 
Catastral,  Madrid,  Spain,  1968. 

Using  travel  time  and  epicentral  distances  for  84  earthquakes 
(1961-66)  recorded  at  Spanish  stations,  a  linear  adjustment  has  been 
made  by  least  square  method,  attaining  velocities  as  follows:  Pn 
7.83,  Pb  -  6.49  and  Pg  =  5.56,  through  the  Iberian  Peninsula  region. 


FORBES,  C.  U.,  R.  OBENCHAIN,  and  R.  MC  LAMORE,  The  LASA  Signal 
Acquisition  System,  Contract:  VT/5071,  AF  33(6571-14104,  Teledyne, 
Inc.,  UED,  Alexandria,  Va.,  1965. 

This  discussion  of  the  LASA  Signal  Acquisition  System  empha¬ 
sizes  *i'e  appearance  and  operational  characteristics  of  the  system, 
with  only  casual  reference  to  the  process  of  installing  the  system. 

It  is  shown  that  advantage  was  taken  of  all  opportunities  to  minimise 
maintenance  requirements  on  the  signal  acquisition  system  while 
permitting  ease  of  access  for  experimentation  and  adjustment. 


FRANCKS,  G.  F.,  Tonto  Forest  Sei smo logical  Observatory,  Spec.  Rept.  No. 
5,  Contract  VT/070,  AF  33(6571-7747,  United  ElectroDynamics,  Inc., 
Pasadena,  Calif.,  1962, 

The  report  describes  progress  through  July  31  on  the  installation 
of  a  21-element  crossed  linear  array,  one  line  of  which  is  pointed  in 
the  direction  of  the  Nevada  Test  Site.  At  the  time  of  the  report,  a  de¬ 
scription  of  instrumentation,  calibration  and  damping,  and  most  of  the 
installation  procedures  was  possible  since  this  work  was  nearly  com¬ 
pleted,  All  that  remained  to  be  done  were  the  final  preparations,  such 
as  the  installation  of  tape  recorders  and  completion  of  calibration  and 
covering.  A  chart  of  grid  coordinates  is  provided,  but  no  further  in¬ 
formation  about  ttie  aims  of  the  project. 


FRANCIS,  G.  F.,  and  A.  M.  RUGG,  TFSO  Evaluation  Tests,  ,1-M  Seismom¬ 
eter  Special  Report  No.  12,  Project  VT/070,  Contract  AF  33(6571-7747, 
United  ElectroDynamics.  Inc.,  Pasadena,  Calif. ,  1964, 

Tests  described  in  this  report,  using  the  shake  table  at  TFSO, 
concern  procedures  for  determining  the  calibration  coil  meter  con¬ 
stant,  G.  and  for  computing  magnification  of  seismographs  by  the 
sine  wave  calibration  method.  These  procedures  are  applicable  to 
the  calibration  of  the  Johnson-Matheson  (J-M)  seismograph  and  are 
followed  at  TFSO.  Eight  studies,  which  form  part  of  the  experiment, 
are  discussed,  in  reference  to  a  preliminary  study  which  was  made 
to  determine  the  calibration  constant,  applicable  to  weight-lift  cali- 
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bration,  and  a  more  thorough  study,  in  which  measurements  were 
made  at  nine  values  of  seismometer  damping  using  three  galvanom¬ 
eters  having  natural  frequencies  of  1.4,  3,  and  5  cps. 


FRANK,  F.  C.,  Introduction  to  the  Discussion  on  Source  Mechanisms 
Rept.  No.  7885-1-X,  Contract  DA  49-083  OSA-3137,  SD-78,  Univ.’  of 
Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

A  review  of  work  which  has  been  done  on  faulting  mechanics  is 
presented. 


FRANKOWSKI,  D.  E.,  LASA  Data  Service  Report.  Quarterly  Rept.  No.  7, 

1  October  1968  to  3l  December  1968,  Contract  F44620-67C-0075 
Teledyne  Indust.,  Inc.,  Alexandria,  Va.,  1968 

This  is  the  seventh  quarterly  report  issued  by  the  LASA  Data 
Service  and  covers  the  work  performed  from  1  October  1968  through 
31  December  1968. 

The  LASA  Data  Service  (LDS)  was  established  in  March  1967,  to 
make  LASA  data  available  to  all  interested  users.  The  LDS  has  been 
expanded  to  include  the  Norwegian  Seismic  Array  (NORSAR)  and  to 
serve  as  a  repository  of  digital  infrasonic  data  collected  from  a  world¬ 
wide  network  of  stations. 


FRANKOWSKI,  D.  E.,  LASA  Data  Service  Rept.,  Final  Rept.,  1  April  1968 
to  31  March  1969,  Contract  F44620-67C-0075,  Teledyne  Indust.,  Inc., 
Alexandria,  Va.,  1969 

This  report  summarizes  the  data  services  which  the  LASA  Data 
Services  contract  can  perform  for  interested  users,  plus  a  summary 
of  the  data  services  which  were  performed  for  individual  users  during 
the  applicable  period. 


FRANKOWSKI,  D.  E.,  F.  A.  KLAPPENBERGER,  Travel-Time  Anomalies 
at  LASA,  Contract  AF  19(6281-5167.  Teledyne  lndust.,  Inc . ,  Earth  Sci. 
Div.,  Alexandria,  Va.,  1967. 

World-wide  average  travel-time  curves  are  inadequate  to  permit 
optimum  phasing  of  teleseismic  signals.  Phase  alignment  corrections 
in  the  form  of  station  relative  travel-time  anomalies  of  LASA,  based 
on  approximately  570  events,  are  presented. 


FRANKOWSKI,  D.  E„  A.  L.  KURTZ,  R.  D.  M1ERLEY.  and  P.  A.  SANTIAGO. 
Signal  and  Noise  Responsiveness  at  LASA,  Contract  AF  19(6281-5167, 
Teledyne  Industries,  Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1967. 

Signal  and  noise  responsiveness  at  LASA  are  presented.  Signal 
responsiveness  is  given  as  peak-to-peak  measurements.  Noise  re¬ 
sponsiveness  is  given  as  spectral  estimates  in  various  frequency 
bands. 


252 


VESIAC  10,585  VU 
AD  617  122 


VESIAC  7721  VU 
AD  437  784 


VESIAC  7135  VU 


WILLOW  RUN  LABORATORIES 


FRANTTI,  G.  E.,  Investigation  of  Short-Period  ieismic  Noise  in  Major 
Physiographic  Environments  of  Continental  U.  S.,  Rept.  Nos.  47ll- 
22-F  5178-47-T,  Contract  Nos.  AF  19(628 )-200,  AF  49(638)- 1 170 
Univ.  of  Mich.,  I.  S.  T.,  Ann  Arbor,  Mich.,  1965. 

Measurements  of  spectral  density  levels  of  short-period  seismic 
noise  are  obtained  for  points  distributed  throughout  the  continental 
U.  S.  and  for  a  few  non-North  American  locations.  Noise  amplitudes 
and  gradients  in  the  far  field  correlate  on  a  regional  basis  with  major 
physiographic  provinces,  as  revealed  by  iso-particle-velocity  con¬ 
touring.  The  ensemble  of  space  and  time  samples  of  noise  is  exam¬ 
ined  to  illustrate  the  average  spectrum  and  dispersion  for  three 
orthogonal  components  of  ground-particle  velocity  in  the  range  0.25  to 
100  cps.  Presented  are  probability  distributions  of  noise  amplitudes 
based  on  a  collection  of  space  averages.  The  ratio  of  horizontal  to 
vertical  noise  amplitude  (H/Z)  is  discussed. 


FRANTTI,  G.  E.  and  L.  A.  LEVEREAULT,  Investigation  of  Auditory  Dis¬ 
crimination  of  Seismic  Signals  from  Earthquakes  and  Explosions 
Final  Kept.,  Contr.  No.  AF  49(638j-1079,  Univ.  of  Mich.,  Inst  of’ 

Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

Magnetic  tape  recordings  of  short-period  seismic  signals  from 
approximately  200  earthquakes  and  explosions  were  time-compressed 
by  a  factor  of  up  to  512  to  shift  frequencies  to  the  audible  range. 

These  seismic  data  include  the  inhomogeneities  introduced  by  sub¬ 
stantial  variations  in  the  locations  of  sources  and  receivers  (world¬ 
wide),  propagation  path  length  (32  to  7000  km),  and  source  magnitude 
(M  =  0.5  to  M  =  6.5).  Subjects  were  trained  with  a  representative 
set  of  the  seismic  sounds."  Auditory  experiments  were  conducted 
to  determine  the  ability  of  the  human  auditory  system  to  distinguish 
between  seismic  signals  from  earthquakes  and  explosions.  Results 
suggest  that  a  trained  listener  can  identify  approximately  two  thirds 
of  the  seismic  sounds. 


FUCHS,  K.,  Crustal  Structure  of  the  Western  Alps  According  to  Seismic 
Refractioi.  Measurements,"  Gerlands  Beitr.  Geophys.,  Vol.  72.  No.  3. 
pp.  149-169,  1963,  (Translated  from  German!.  Contract  SD-78. 

The  interpretation  of  the  seismic  recoMs  which  were  obtained 
in  the  course  of  international  experiments  carried  out  in  the  western 
Alps  between  1956  and  1960  led  to  the  following  results: 

a)  The  top  of  the  basement  rock  characterized  by  a  velocity  of 
6,0  km/ s  is  found  at  a  relatively  shallow  depth  everywhere; 

b)  At  the  edge  of  the  Po  plain,  the  Ivrea  discontinuity  sharply 
outlines  the  upper  boundary  of  a  densp  body  of  basic  rock  which  is 
responsible  for  an  important  positive  gravity  anomaly; 

c)  The  isobaths  of  the  Mohorovicic  discontinuity  could  be  delineated. 
They  demonstrate  that  there  is  a  root  below  the  Alps.  The  vast  zone 
where  the  Mohorovicic  discontinuity  reaches  to  greater  depths  coin¬ 
cides  with  the  alpine  Piedmont  zone,  i.e.,  with  the  "great  alpine  fosse." 
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FUENZALIDA,  J.,  Attcnuatic n  of  Seismic  Waves  in  the  Earth's  Upper  Man¬ 
tle,  Tech.  Note,  Contract  AF  19(628 )- 598 1 ,  General  Atronics  Corp., 
Philadelphia,  Pa.,  1966. 

A  suggestion  by  Dr.  Eugene  Herrin  that  the  large  discrepancies 
in  the  measured  spectra  from  LONGSHOT  might  result  from  low  Q 
regions  in  the  earth's  upper  mantle  prompted  a  brief  study  to  discover 
whether  it  Is  possible  to  determine  the  existence  of  such  layers  using 
the  spectra  of  the  P  and  pP  phases  of  deep  earthquakes.  This  technical 
note  describes  the  results  obtained  to  date. 


GALAJCTIONOV,  A.  B.,  "Density  of  Sedimentary  Rocks  of  the  Ustyurt," 

Prikladnaya  Geof.,  No.  23,  pp.  127-135,  1959,  (Translated  from  Russian), 
Cont ract  SD-78. 

In  recent  years  a  large  number  of  gravimetric  studies  has  been 
carried  out  in  the  Ustyurt  Plateau  and  in  the  adjacent  regions.  How¬ 
ever,  the  lack  of  data  on  the  physical  properties  of  rocks  which  make 
up  the  geological  structure  of  tins  large  territory  complicates  the 
quantitative  interpretation  of  the  geophysical  material.  This  work  is 
an  attempt  to  fill  this  gap.  It  is  based  on  materials  obtained  by  the 
laboratory  of  physical  properties  of  the  VNIIGeofizika  in  connection 
with  the  study  of  rock  specimens  collected  by  the  party  of  the  insti¬ 
tute  from  the  western  slope  of  the  Ustyurt  on  the  Kugusem-Karamalnsk 
anticline. 


GALANOPOUI.OS,  A.  G.,  Aftershock  Sequences  and  Crustal  Structure  ill 
the  Region  of  Greece,  Sci.  Progress  Ropf.'No.  8,  Contract  AF’  61(052)- 
803,  Natl.  Observ.  of  Athens,  Athens,  Greece,  1967. 

This  report  presents  results  of  work  accomplished  in  the  first 
three  years  of  the  contract  and  describes  the  work  now  in  progress. 
Included  in  the  report  are  papers  on  (1)  a  study  of  the  increase  ‘n 
earthquake  activity  in  the  Creniasta  Lake  region  and  (2'  an  invco.iga- 
tion  of  the  seismotectonic  regime  in  Greece. 

GALANOPOULOS,  A.  G.,  The  Earthquake  Activity  in  the  Physiographic 
Provinces  of  the  Eastern  Mediterranean  Sea.  Sci.  interim  Rept .  No. 

11,  Contract  AF  6l(052)-803,  Natl,  Observ.  of  Athens.  Athens,  Greece, 
1968 


An  individual  feature  of  the  Eastern  Mediterranean  is  the  steady 
association  of  shallow  and  intermediate  foci  in  a  narrow  zone  of  about 
3°  width.  This  and  the  unilateral  distribution  of  epicentres  indicate 
that  the  history  of  the  Mediterranean  Ridge  is  not  similar  to  that  of 
the  Mid-Oceanic  Ridge.  There  are  reasons  to  believe  that  the  median 
ridge  might  be  a  less  developed  zone  of  underthrusting.  The  rarefying 
of  the  epicentres  along  the  ridge,  the  differing  texture  of  the  surface 
south  of  the  crest  and  the  abrupt  cessation  of  the  earthquake  activity 
southwards  of  the  ridge  speak  in  favor  of  the  notion. 


GALANOPOULOS,  A.  G.,  "The  Seismicity  of  the  Island  of  Chios,"  Gcrl. 
Beitr.  Geophys.,  Vol.  63,  No.  4,  pp.  253-264,  1954,  (Translated  from 
German),  Contract  SD-78. 
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VESIAC  14,958  VU 
AD  652  516 


VESIAC  19,807  VU 
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After  a  brief  report  of  the  geological  structure  of  Chios  Island 
and  the  Peninsula  of  Erythrae,  a  summary  of  the  seismic  effects  of 
all  damaging  shocks  on  Chios  Island  known  since  1389  is  presented. 

A  critical  discussion  follows  concerning  the  distribution  of  the  effects 
of  the  last  disastrous  earthquake  of  July  23,  1949  and  of  the  foci  of 
all  major  earthquakes.  Finally,  the  presence  of  at  least  two  foci  near 
Chios  Island  is  noted,  one  in  the  Chios  Straits,  near  the  SE  coast  of 
the  island,  and  the  other  close  to  the  NW  coast  of  Oenoussae  Island, 


GALANOPOULOS.  A.  G.,  and  N.  D.  DELIBASIS,  The  Seismic  Activity  in 
the  Cyprus  Area,  Sci.  Rept.,  Contract  AF  61(052)-803,  Natl.  Obscrv. 
of  Athens,  Athens,  Greece,  1965 

This  report  contains  information  on  the  surface  geology  of  Cyprus, 
the  geological  structure,  history  of  earthquakes  and  a  table  of  earth¬ 
quake  shocks  in  the  area  of  Cyprus. 


GALANOPOULOS,  A.  G.,  B.  C.  PAPAZACHOS,  Aftershock  Sequence  and 
Crustal  Structure  in  the  Region  of  Greece,  Annual  Summ.  Rept.  No.  1, 
Contract  AF  61(052)-803,  Natl  Observ.  of  Athens,  Athens,  Greece,  1965. 

This  report  describes  the  progress  made  in  studies  concerning 
the  crustal  structure  in  southeastern  Europe,  aftershock  sequences, 
and  seismicity.  Sites  for  four  seismograph  stations  have  been  selected 
and  most  of  the  instrumentation  has  been  purchased. 


GALANOPOULOS,  A.  G.,  B.  C.  PAPAZACHOS,  Aftershock  Sequence  and 
Crustal  Structure  in  the  Region  of  Greece,  Annual  Summ.  Rept.  No. 

2,  1  June  1965  to"3'l' May  1966,  Contract  AF  61(052)-8n3,  Natl  Observ. 
of  Athens,  Athens,  Greece,  1966. 

This  report  gives  a  summary  of  the  work  performed  and  a  de¬ 
scription  of  the  major  accomplishments  under  terms  of  the  contract, 
during  the  period  June  1,  1965  to  May  31,  1966.  The  studies  sum¬ 
marized  include:  (1)  Crustal  Structure  in  Southeastern  Europe.  This 
work  falls  into  two  categories;  a  study  of  crustal  structure  by  using 
travel  times  of  P  waves,  and  a  study  of  crustal  structure  by  using 
dispersed  wave  data;  (2)  Aftershock  Sequences.  The  foreshock  and 
aftershock  sequences  of  all  the  major  shallow  earthquakes  that  occurred 
in  the  region  of  Greece  from  1926  till  1964  have  been  investigated,  ■  nd 
are  discussed;  (3)  Installation  of  New  Stations  and  Instruments;  and 
(4)  Research  Planned. 

GALANOPOULOS,  A.  G„  and  B.  C,  PAPAZACHOS,  Aftershock  Sequences 
and  Crustal  Structure  in  the  Region  of  Greece,  Final  Sci.  Rept.,  Con¬ 
tract  AF  61(052)-803,  Natl.  Observ.  of  Athens,  Athens,  Greece,  1969 

This  paper  summarizes  the  research  work  accomplished  over 
a  five  year  jieriod  of  the  contract  with  the  Air  Force.  Six  new  stations 
were  installed  in  appropriate  sites  in  the  region  of  Greece. 

A  study  was  made  of  the  distribution  in  time  and  magnitude,  the 
strain  release  characteristics  and  other  properties  of  the  aftershock 
and  foreshock  sequences  1)  of  all  shocks  of  M>5.9  which  have  occurred 
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in  Greece  between  1911  and  1968,  and  2)  of  smaller  main  shocks 
which  occurred  between  1957  and  1967. 

Some  basic  crustal  and  upper  mantle  properties  in  the  region  of 
Greece  were  determined  by  using  travel  times  of  body  waves  and 
dispersion  properties  of  surface  waves. 

The  relation  between  the  water  loading  of  two  artificial  lakes  and 
the  earthquake  activity  in  foreshocks  or  swarm  of  shocks  triggered 
by  this  anamolous  change  of  fluid  pressure  was  investigated.  Seis¬ 
micity  and  problems  of  Geotectonics  in  connection  with  results  de¬ 
rived  from  the  study  of  crustal  structure  and  aftershock  sequences 
was  investigated. 

The  technical  work  performed, t.ie  research  work  accomplished 
and  the  research  work  in  progress  are  all  summarized. 


GALAT,  G.,  and  R.  SAX,  HorizonUl  Array  Response  of  Several  Wave- 

number  Analysis  Methods,  Sci.  Rept.,  Rept.  No.  244,  Contract  VT/97CH 
F33657-69C-0913,  Teledyne  Indust.,  Inc.,  Alexandria,  Va.,  1969 

VESIAC  20,260  VU  In  this  report  we  evaluate  the  performance  of  a  small  array  as 

AD  870  768  regards  detection  and  identification  of  signals  in  frequency-wavenum¬ 

ber  space.  A  two  dimensional  array  is  phased  to  form  a  one-dimen¬ 
sional  array  oriented  in  the  direction  of  simulated  signals.  Signal 
discrimination  is  tested  by  varying  the  amplitude,  velocity,  frequency 
content  and  back  azimuth  of  these  generated  signals.  Illustrations  of 
f-k  and  k  ,  and  k  spectra  plots  show  that,  using  a  small  array,  neither 
the  standard  nor  W  high  resolution  frequency-wavenumber  analysis 
can  successfully  detect  small  P-waves  in  ambient  P-wave  noise.  It 
is  concluded  that  current  f-k  analysis  techniques  when  used  on  data 
from  small  arrays  can  easily  produce  misleading  results. 


GALBRAITH,  F.  W.,  M.  V.  BARTON,  VELA  UNIFORM- PLOWSHARE  Pro- 
gram,  Project  GNOME  -  Shock  Spectrum  Measurements,  Rept.  No. 
VUF-2401,  Contract  Project  1.7,  Space  Tech.  Labs.,  Redondo  Beach, 
Calif.,  1965. 

VESIAC  14,102  VU  Displacement  shot  spectra  from  the  GNOME  underground  nuclear 

AD  617  321  explosion  were  measured  by  twelve  reed  gages.  Seven  gages,  installed 

on  the  ground  surface  at  four  locations  out  to  a  distance  of  3000  feet 
from  surface  zero,  provided  usable  records.  Four  were  installed  in 
the  floor  of  the  GNOME  tunnel  at  two  locations.  Those  at  1033  feet 
gave  valid  records;  those  at  900  feet  were  not  recovered  after  the 
test.  A  gage  nine  miles  away  did  not  record  any  motion.  Plotted  dis¬ 
placement  spectra  showed  that  displacements  and  peak  accelerations 
decreased  with  increasing  slant  range  for  the  surface  gages.  The 
vertical  spectra  were  higher  than  the  corresponding  horizontal  radial 
spectra  for  the  surface  gages.  For  the  gages  in  the  GNOME  tunnel, 
the  horizontal  radial  spectrum  was  higher  than  the  vertical. 


GALLAGHER,  J.  N.,  P.  DEHLINGER,  Oregon  State  University  Seismolog- 
ical  Bulletin  No.  6,  1  Oct.  to  31  Dec.  1964,  Data  Rept.  No.  20,  Contract 
AF  19(6i2F>2778,  Oregon  State  Univ.,  Corvallis,  Ore.,  1965. 
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VESIAC  13,707  VU 
AD  621  717 


S.attaTir“m?(cbHir2“  3  »OT.“-WW«  Sudani  Seismograph 
(KFO),  Oregi  Th.  ™rt|M  (Pmf  T  S‘a"°n  “  Klama,l‘  Falls 

operated  by  the  Oregon  Museum  n?<t'f3ree0n’  selSmlc  station  is 
includes  seismic  data  recorded  at  the  Corv^/r  Industry'  71118  reP°rt 
Portland,  Oregon,  seismic  stations 


VESIAC  15,019  VU 


GALNaSlISSSER  ^"VZiThal  Deviations  of  Seismic  Rays  "  Izv  Akad 
iNauK,  SSSR,  Ser.  Geofiz..  No.  11  nn  1282-I?cn  .  ad- 

from  Russian),  Contract  DA  49-083  OSA-3137  ’  ’  ^T^anslated 

«h.  rom““  aZ'‘"Uthal  *««“»»•  in 

necied  „ayes  are  preseaied  .Uh 


VESIAC  13,067  VU 


°ALSSS£S.a  « the  Png 

Contract  SD-78.  ’  ’  a’  1964,  (Translated  from  Russian), 

soundtg  in  r.a“,rfe™s°,S"7he  ™rr7‘aa,i0n  °'  da'a  *  d“»  »«>™ie 

zone  of  the  Pacific  Ocean  .n  he  ir  ^  Se3'  the  ^e-Kamchatka 
-a  and  **£££ 

alageSse'oMheSht  c™dstmaSfe^C'led,'°r  C"  ,art™8  s'™ciural 
consolidated  crust  and  the  Mokhomvr'f^h1?  layer’  the  surface  of  the 
Plan  of  zoning  according to Typ^sT™  DaU  f°r  the 

orders  are  given.  ™  Crust  and  8t™etures  of  higher 


VESIAC  13,415  VU 


Contract  SD-78  ’  (Translated  from  Russian), 

center.  But  although  the  difficulties  nf  JllJ'  ■  dIrect.‘on  to  the  epi- 

tainous  regions  is  manifpst  if  i  termimng  azimuths  in  nioun- 

coming  IbSSiS  iL  ou  T  ,he"  are  ”ys  o'  over' 


viiimuuai  OIL  V  , 


new 


servations  "  Doldady  Akad,  NauYs^Vo7^0,l  '"““‘J!  ?o_w 
(Translated  from  Russian),  Contract  SD-78.  '  ’  PP’  ’  1952’ 
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VESIAC  13  416  VU  Seismic  surveying  correlation  refers  to  the  operation  of  tracing 

waves  (wave  correlation)  or  wave  phases  (  phase  coi  relation)  as  a 
function  of  the  position  of  the  points  of  observation.  After  discussing 
the  general  value  of  correlation  methods,  he  passes  to  a  discussion 
of  "azimuthal"  correlation,  which  is  described  fully. 

Besides  azimuthal  correlation,  one  can  carry  out  a  correlation 
as  a  function  of  the  angle  of  inclination  of  the  axis  of  the  seismograph, 
or  as  a  function  of  the  direction  of  arrival  of  seismic  waves.  One  can 
also  carry  out  certain  combined  methods  of  correlation  for  example, 
simultaneous  execution  of  positional  and  azimuthal  correlations. 

Special  features  of  azimuthal  correlation  are  pointed  out. 

GAMBURTSEV,  G.  A.,  "Optical  Seismic  Tiltmeters,"  Izv.,  Akad.  Nauk, 

SSSR,  Ser.  Geofiz.,  No.  4,  pp.  305-311,  1954,  (Translated  from  Russian). 
Contract  DA  49-083  OSA-3137. 

VESIAC  15  142  VU  A  statement  is  made  of  the  theory  of  a  new  type  of  instrument 

the  optical  seismic  tiltmeter.  This  instrument  is  intended  for  the 
recording  of  slow  vibrations  of  the  earth's  crust  in  a  prescribed  range 
of  frequencies,  and  especially  for  the  recording  of  L-P  seismic  waves. 
The  possibility  is  pointed  out  of  obtaining  very  high  sensitivity  by 
means  of  "double"  seismic  tiltmeters. 


GAMBURTSEV,  G.  A.,  "The  Regions  of  the  Kinematic  Possibility  of  the 

Existence  of  Refracted  Waves  in  the  Presence  of  an  Inversion  of  Layer 
Velocities."  Izv.  Akad.  Nauk,  SSSR,  Ser.  Geofiz.,  No.  6,  pp.  1-4,  1951. 
(Translated  from  Russian),  Contract  DA  49-083  OSA-3137. 

VESIAC  15  143  VU  A  comparison  is  made  of  the  regions  of  the  kinematic  possibility 

of  t he  existence  of  refracted  (head)  waves  for  a  two-lavered  medium 
and  a  three-layered  medium  with  an  intermediate  inversion  layer.  It 
is  shown  that  the  inversion  layer  can  cause  a  substantial  shift  of  the 
boundaries  of  these  regions,  which  in  turn  can  involve  the  removal  of. 
or  on  the  other  hand,  the  formation  of  shadows  over  the  underlying 
boundaries. 


VESIAC  18,660  VU 


GANGI,  A.  v.,  Research  in  Theoretical  and  Model  Seismology,  Final  Sci. 
Rept  16  December  1966  to  16  November  1967,  Rept.  No.  AFCRL 
67-0600,  Contract  F19628-67C-0126,  Mass.  Inst,  of  Tech.,  Cambridge, 
Mass.,  1967 

Various  aspects  of  model  seismology  were  investigated  including: 

1)  laminated  two-dimensional  model  fabrication  and  property  measure¬ 
ment;  2)  tlie  use  of  variable  repetition  rates  to  eliminate  reverberations 
in  finite  size  models;  and  3)  the  measurement  of  seismic  model  trans¬ 
ducer  properties  and  the  comparison  with  theoretical  calculations. 

A  computer  algorithm  for  the  accurate  and  automatic  determination 
of  seismic  array  steering  delays  is  presented. 


GARLAND,  G.,  K.  VOZOFF,  anc.  G.  L.  CUMMING,  Investigation  of  tlie  Crust 
In  Western  Canada  by  Seismic  Refraction  and  Magnetotelluric  Methods, 
Semiannual "tech.  Rept.,  Contract  No.  ATT9I604 )-8470,  Univ.  5f  Alberta, 
Alberta,  Canada,  1962. 
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VESIAC  8478  VU 
AD  446  572 


VESIAC  7742  C  VU 
AD  438  709 
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VESIAC  15,872  VU 
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GASSMANN,  F.,  "Seismic  Determination  of  an  Inclined  Interface  of  Unknown 
Direction  of  Gradient,"  Beitr.  Angew.  Geophys.,  Vol.  4,  pp.  358-363, 
1934,  (Translated  from  German),  Contract  SD-78. 

Equations  are  derived  for  the  seismic  determination  of  the  depth 
and  inclination  of  a  sloping  interface  between  a  superficial  and  a 
covered  medium,  where  the  direction  of  the  gradient  is  assumed  to 
be  unknown  and  is  also  determined.  For  the  solution  of  this  problem, 
profile  shooting  is  Ui.ed  in  four  directions  at  a  distance  of  90»  from 
each  other. 


GEHRELS,  E.,  Interferometric  Phase  and  Amplitude  Fluctuation  Measure¬ 
ments  Over  a  7-km  Atmospheric  Path.  Tech.  Note,  Rept.  No.  TN  1969- 
28,  ESD-TR-69-111,  Contract  AF  19(628 )-5 167,  Lincoln  Labs.,  M.  I.  T. 
Lexington,  Mass.,  1969  ’ 

O 

/  6328  A  laser  interferometer  of  the  Michelson  type  has  a  one¬ 
way  path  length  of  7  km.  The  fringes  are  resolved  by  frequency-modu¬ 
lating  the  laser  sufficiently  to  sweep  over  at  least  one  fringe  width. 

By  correlation  techniques,  the  resulting  fringe  intensity  pattern  is 
resolved  into  the  true  fringe  crossing  direction  and  rate  and  into  light 
amplitude  fluctuations.  An  upper  limit  of  300  per  second  is  established 
for  the  former,  the  amplitude  fluctuations  being  at  a  slower  rate.  With 
a  measured  intensity  range  of  up  to  5000:1,  it  is  clear  from  the  data 
that  none  of  the  currently  postulated  Rayleigh,  log  normal,  or  Rice 
distributions  match  the  amplitude  statistics  over  this  full  range.  A 
limiting  value  of  standard  deviation  for  the  log  of  the  amplitude  is 
0.85.  1 


GEHRELS, E.,  A  Review  of  Long-Range  Earth  Strain  Measurement  Tech- 
niques  for  Providing  Earthquake  Warning,  Rept.  No.  ESD-TR-65-564 , 
Contract  AF  19(62S)-5 167,  Lincoln  Laboratory,  Mass.  Inst,  of  Tech., 
Cambridge,  Mass.,  1965. 

Geologists  are  now  looking  for  minute  telltale  displacements  that 
might  occur  before  an  earthquake.  This  report  discusses  the  possible 
•accuracies  that  might  be  achieved  by  three  different  electromagnetic 
measurement  techniques:  1)  microwave  phase  measurements;  2)  mod¬ 
ulated  light  beams;  3)  laser  interferometers.  The  first  is  very  sen¬ 
sitive  to  propagation  errors.  The  second  can  achieve  a  modest  degree 
of  accuracy;  it  will  meet  the  minimum  requirements.  The  third  will 
provide  by  far  the  greatest  degree  of  accuracy  for  propagation  path 
lengths  over  which  at  least  a  partial  degree  of  wave  front  coherence 
can  be  maintained. 

GENERAL  ATRONICS  CORP.  (STAFF),  Large  Aperture  Seismic  Arrays, 
First  Quarterly  Technic?  1  Report,  Rept.  No.  ESD-TR-66-489,  Con-’ 
tract  AF  19(628 )-598 1,  General  Atronics  Corp.,  Philadelphia,  Pa 
1966 


The  work  to  date  has  dealt  with  the  effect  of  seismometer  place¬ 
ment  on  array  sidelobes,  the  performance  to  be  expected  with  arrays 
using  one  bit  signals  from  the  seismometers,  the  coherence  of  sfenals, 
noise,  and  coda  across  LASA,  P-coda  correlation  as  a  discriminant, 
and  the  frequency  dependence  of  attenuation  in  the  earth's  upper 
mantle. 
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GENERAL  ATRONICS  CORP.  (STAFF),  First  Quarterly  Technical  Report  - 
L?.I!!lAg^rtUrl^iSmiC  Arrays  (LASA).  ESP-  TR-67-61  5.  Contract  " 
FI 9628- 67- C- 0370,  General  Atronics  Corp.,  Philadelphia,  Pa.,  1967. 

Four  topics  are  discussed  in  this  Quarterly  Progress  Report. 

The  first  topic  related  to  the  "high-frequency"  portion  of  LASA  seis¬ 
mograms.  The  second  topic  is  the  problem  of  detecting  underground 
nuclear  tests  in  the  presence  of  large  natural  events.  The  third 
topic  is  DIMUS  processing  of  seismic  array  outputs.  Finally,  an  ex¬ 
tended  version  of  an  automatic  pP  test  is  discussed. 


GENERAL  ATRONICS  CORP.,  (STAFFS  Large  Aperture  Seismic  Arrays, 
Second  Quarterly  Tech.  Rept.,  June  -  Sept.  1966,  Rept.  No.ESD-TR- 
67-220,  Contract  AF  19(628 )-598 1 ,  General  Atronics  Corp.,  Philadel¬ 
phia,  Pa.,  1967. 

This  report  describes  the  following  three  topics:  a)  the  esti¬ 
mation  of  the  spectra  of  transient  signals  with  additive  noise;  b)  the 
theoretical  aspects  of  clustering  seismometers  in  a  large  aperture 
seismic  array  and  c)  the  results  of  tests  of  a  revised  automatic  pP 
phase  detection  technique. 


GENERAL  ATRONICS  CORP.,  (STAFF),  Large  Aperture  Seismic  Arrays, 
Third  Quarterly  Tech.  Rept.,  Contract  AF  19(628)-5981,  General 
Atronics  Corp.,  Philadelphia,  Pa.,  1967. 

Preliminary  results  on  spectral  estimates  of  seismic  events  are 
presented  and  two  principal  conclusions  are  suggested:  noise  predic¬ 
tion  is  probably  not  a  useful  means  of  reducing  the  variability  of  spec¬ 
tral  estimates,  and,  for  the  one  large  surface-focus  event  processed 
to  date,  there  is  a  significant  amount  of  signal  energy  above  4  Hz.  The 
problem  of  detecting  nuclear  explosions  in  the  presence  of  large  natural 
events  has  also  been  considered  with  the  emphasis  on  the  possibility 
of  "steering"  nulls  at  the  natural  events.  Finally,  the  location  of  epi¬ 
centers  by  beam  splitting  with  a  LASA  is  discussed.  The  technique  is 
described,  the  sources  of  error  are  analyzed,  and  the  data  from  three 
seismic  events  are  presented. 

GENERAL  ATRONICS  CORP.  (STAFF),  Large  Aperture  Seismic  Arrays, 
Final  Rept.,  Contract  AF  19(628)- 5981,  General  Atronics  Corp.,  “ 
Philadelphia,  Pa.,  1967. 

Theoretical  derivations  and  calculated  array  patterns  are  pre¬ 
sented  for  the  following  seismic  arrays:  the  existing  LASA-Montana, 
a  random  array  with  an  aperture  comparable  to  LASA-Montana (200  km), 
and  a  continental-size  array  with  an  aperture  of  several  thousand  kilo¬ 
meters.  The  use  of  LASA-Montana  for  determining  epicenters  of 
seismic  events  is  disci  sed  and  results  are  presented  that  indicate 
errors  on  the  order  of  60  kilometers.  Two  tests  for  identifying  earth¬ 
quakes  with  depths  between  10  and  40  km  are  introduced,  and  exper¬ 
iments  on  approximately  40  seismic  events,  jn  which  both  tests  per¬ 
formed  quite  well,  are  summar'zed.  The  possibility  of  using  DIMUS 
processing  on  a  seismic  array  is  discussed.  Calculations  are  pre- 
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sented  based  on  the  conventional  DIMUS  processing  as  well  as  on  a 
modified  DIMUS  scheme  that  appears  to  be  significantly  better. 


GENERAL  ATRONICS  CORP.  (STAFF),  Large  Aperture  Seismic  Arrays 
(LASA),  Second  Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-67-630, 
Contract  AF  19628-67C-0370,  General  Atronics  Corp.,  Philadelphia, 
Pa.,  1968. 

VESIAC  17,606  VU  Four  topics  are  discussed  in  this  progress  report.  The  first  topic 

AD  664  571  is  related  to  the  masking  of  underground  nuclear  tests  with  large  earth¬ 

quakes.  The  second  topic  deals  with  the  effects  of  signal-to-ncise  ratio 
and  local  travel-time  anomalies  on  the  accuracy  of  epicenter  location 
using  large  seismic  arrays.  The  third  topic  deals  with  the  application 
of  a  previously  developed  coda-correT  tion  discriminant  to  DIMUS 
(hardlimited)  seismograms.  The  fourth  topic  deals  with  the  automatic 
identification  of  the  phase  of  earthquakes,  for  events  in  the  40  to  150  km 
depth  region. 


GENERAL  ATRONICS  CORP.  (STAFF),  Large  Aperture  Seismic  Arrays 
(LASA),  Third  Quarterly  Technical  Rept.  No.  ESD-TR-68-148,  Con- 
tract  AF  19(628  J-67C-0370,  General  Atronics  Corp.,  Philadelphia,  Pa., 
1968. 

VESIAC  17,980  VU  Four  topics  are  discussed  in  this  repor*.  The  first  topic  is  the 

AD  667  794  detection  of  underground  nuclear  explosions  in  the  presence  of  large 

natural  events.  The  second  topic  considered  is  the  use  of  a  LASA  for 
estimating  epicenters  by  beamforniing  and  other  methods.  The  third 
topic  is  an  analysis  of  detection  and  false  alarm  probabilities  for  a 
DIMUS  array.  Finally,  the  previously  developed  automatic  pP  test 
has  been  re-examined  with  a  view  toward  evaluating  its  performance 
and  simplifying  its  implementation. 


GENERAL  ATRONICS  CORP.  (STAFF),  Large  Aperture  Seismic  Arrays, 
Final  Rept.,  Rept.  No.  ESD-TR-68-4lO,  Contract  F19(628)-67C-0370. 
General  Atronics  Corp.,  Philadelphia,  Pa.,  1968 

VESIAC  19,039  VU  This  is  the  Final  Report  on  Contract  AF19(628)-67-C-0370.  Con- 

AD  842  458  tinued  work  on  an  automatic  pP  test  and  coda-correlation  discriminant, 

both  of  which  employ  data  from  continental-size  arrays,  is  reported. 
The  possibility  of  utilizing  the  "high-frequency  ”  (3-5  Hz)  portion  of 
the  seismic  spectrum  for  array  processing  is  considered  and  rejected. 
Observations  on  Rayleigh  wave  data  that  relate  to  the  possibility  of 
using  a  simple  time  stretching  to  correct  for  dispersions  across  very 
large  arrays  are  presented. 


GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  System  Studies,  First 
Quarterly  Rept.,  12  May  1968  to  11  August  1968,  Rept.  No.  ESD-TR- 
68-411,  Contract  F19628-68C-0338,  General  Atronics  Corp.,  Phila¬ 
delphia,  Pa.,  1968 

VESIAC  19,022  VU  This  report  deals  with  detection,  location,  and  waveform  estima- 

AD  844  452  tion  algorithms  for  use  with  a  DIMUS  processing  system  for  large 

aperture  seismic  arrays.  The  report  deals  in  part  with  the  para¬ 
meter  choices  in  construction  of  these  algorithms,  and  in  part  with 
first  results  of  application  of  the  algorithms  to  seismic  signals. 
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GENERAL  ATRONICS  CORP  (STAFF),  Seismic  Array  Studies,  First 

Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-69-301,  1850-2087-1,  Con¬ 
tract  F19628-69C-0274,  General  Atronics  Corp.,  Philadelphia,  Pa., 

1969 

VESIAC  19,935  VU  This  is  the  First  Quarterly  Technical  Report  on  Contract  F19628- 

69-C-0274.  This  report  is  concerned  with  evaluations  of  the  detection 
and  location  ability  on  actual  seismic  data  and  the  means  of  imple¬ 
menting  a  DIMUS  seismic  signal  processor.  To  assist  in  obtaining 
realistic  performance  figures,  LASA  data  from  36  seismic  events 
have  been  processed.  The  detection  system  produced  the  eorrect 
responses  for  the  events.  Preliminary  analysis  of  the  loeation  re¬ 
sults,  using  the  C&GS  reports  as  a  standard,  has  shown  that  the  loca¬ 
tion  error  was  less  than  1°  for  75  percent  of  the  events  analyzed. 
Specifications  for  the  overall  system  structure  as  well  as  much  of  the 
detailed  beam-former-detector  description  are  reported  as  part  of 
the  system  definition.  Lastly,  the  results  of  an  analysis  of  the  de¬ 
pendence  of  two  short-period  discriminants  on  array  size  are  pre¬ 
sented. 

GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  Array  Studies,  Second 
Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-70-64,  Cont ract  F19628- 
69C-0274,  General  Atronics  Corp.,  Philadelphia,  Pa.,  1969 

This  report  is  concerned  with  the  means  of  implementing  a 
DIMUS  seismic  signal  processor,  with  performance  evaluations  of 
the  DIMUS  detector,  and  with  ways  to  improve  the  estimation  ability 
of  a  DIMUS  or  DIMUS-oriented  system.  Theoretical  results  on  a 
new  approach  for  waveform  estimation  with  DIMUS,  termed  "deliberate 
noise  addition,"  which  appear  very  promising  are  presented. 

GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  Array  Studies.  Third 

Quarterly  Teeh.  Rept.,  Rept.  No.  ESD-TR-70-279,  1964-2087-8,  Con¬ 
tract  F19628-69C-0274,  General  Atronics  Corp.,  Philadelphia.  Pa., 

1970 

This  report  presents  the  results  of  further  effort  directed  towards 
the  specification  of  the  means  of  implementing  a  DIMUS  processor 
for  the  detection,  location,  and  identification  of  seismic  signals. 
Additional  results  on  the  DIMUS  deliberate-noise-addition  estimation 
scheme  are  presented.  These  results  deal  with  the  potential  use  of 
data  interpolation  and  the  combined  use  of  several  subarrays,  each 
with  a  different  deliberate  noise  figure.  A  simplified  stochastic 
model  of  P  wave  coda  signals  is  presented.  This  model,  which  is  to 
be  used  in  detection  capability  analyses,  is  based  both  on  theoretical 
assumptions  and  empirical  data  from  four  shallow-focus  earthquakes. 


GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  System  Studies,  Second 
Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-69-51,  Contract  F19628- 
68C-0338,  General  Atronics  Corp.,  Philadelphia,  Pa.,  1969 

VES1AC  19,312  VU  This  is  the  Second  Quarterly  Technical  Report  on  Contract 

F19628-68-C-0338.  Continuing  efforts  to  extend  and  refine  detection, 
location,  and  waveform  estimation  algorithms  for  use  with  a  DIMUS 
processing  system  for  large  aperture  seismic  arrays  are  discussed. 


VESIAC  20,342  VU 
AD  874  299 


VESIAC  20,120  VU 
AD  867  798 
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The  report  deals  with  parameter  choices  in  construction  of  these 
algorithms,  further  experiments  with  these  algorithms  to  substantiate 
earlier  results  and  preliminary  results  from  applying  revised  al¬ 
gorithms  to  seismic  signals.  Simulations  employing  seismograms 
with  artificially  lowered  signal-to-noise  ratios  have  been  employed 
to  study  the  behavior  of  these  algorithms.  Based  on  simulations  with 
one  event,  results  with  a  119-elenient  DIMUS  array  show  the  DIMUS 
energy  detector  to  be  about  2  dB  less  sensi'ive  than  the  corresponding 
analog1  (unclipped)  system.  5-5-element  iocation  results  with  a 
new  event  indicate  the  DIMUS  processor  is  performing  less  well 
than  found  earlier  in  comparison  with  the  analog  system.  A  revised 
algorithm  for  waveform  estimation  provides  modest  improvements 
in  theoretical  performance  and  substantia'  improvements  in  actual 
experimental  results. 


VESIAC  19,673  VU 
AD  854  117 


GENERAL  ATRON1CSCORP.  (STAFF),  Seismic  System  Studies  Third 
Quarterly  Rept.,  12  November  1968 To  11  Feb.  1969,  kept.  No.  ESD- 
TR-69-126,  Contract  F19628-68C-0338,  General  Atronics  Corp 
Philadelphia,  Pa.,  1969  1  ’ 

This  is  the  Third  Quarterly  Technical  Report  on  Contract  F19628- 
68-C-0338.  The  report  describes  further  experimental  and  theoretical 
studies  of  DIMUS  processing  algorithms  for  use  with  a  large  aperture 
seismic  array  (LASA),  Simulations  with  a  second  event  confirm  the 
earlier  conclusion  that  a  119-element  DIMUS  array  is  about  2  dB  less 
sensitive  at  the  function  of  detection  than  the  corresponding  analog 
array;  this  conclusion  is  based  on  data  filtered  to  the  0.75-1.75  Hz 
band  before  harriiimiting.  Based  on  this  filter.  119-element  array 
experiments  with  one  event  indicate  location  accuracy  with  hardlimlted 
data  is  excellent  in  comparison  with  the  corresponding  location 
accuracy  using  analog  data.  Waveform  estimates  using  119  elements 
demonstrate  mild  improvements  over  those  derived  from  54  elements 
and  such  estimates  perform  well  in  conjunction  with  the  standard 
complexity  discriminant.  One  other  topic,  the  systems  aspects  of 
array  processing  for  long-period  signals,  is  discussed.  It  is  tentatively 
concluded  that  test  site  monitoring  with  !cr,g  period  arrays  is  possible 
from  the  United  States. 


VESIAC  19,916  VU 
AD  861  677 


GENERAL  ATRONICS  CORP.  (STAFF),  Seismic  System  Studies.  Final  Rent 
Rept.  No.  ESD-TR-69-282,  Vol.  I,  1557/^062-11,  Contract  F19628- 
68C-0338,  General  Atronics,  Corp.,  Philadelphia,  Pa.,  1969 

This  is  the  Final  Report  on  Con.ract  F19628-68-C -9338.  This 
report  considers  detection,  location,  and  waveform  estimation  al¬ 
gorithms  for  use  with  a  DIMUS  processing  system  for  large  aperture 
seismic  arrays.  The  report  deals  in  part  with  the  parameter  choices 
in  construction  of  the  algorithms,  and  in  part  with  the  results  of 
applying  these  algorithms  to  seismic  signals.  Experiments  have  made 
use  of  seismograms  with  artificially  lowered  s'.gnal-to-noise  ratios. 

It  was  found  experimentally  that  a  119-element  DIMUS  array  is  2  dB 
less  sensitive  for  detection  than  the  corresponding  analog  array.  The 
location  perform  nee  of  t he  DIMUS  and  analog  processors  are  com¬ 
parable.  A  good  estimate  of  the  seismogram  is  obtained  if  a  small 
number  of  analog  channels  are  used  in  addition  to  the  hardlimited 
channels. 
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GENERAL  MOTORS  CORP.,  (STAFF),  Portable  Field  Recording  System, 
Tech.  Rept.,  Rept.  No.  TR  68-15,  Contract  Nonr  4298  (00)  General 
Motors  Corp.,  Santa  Barbara,  Calif.,  1968. 

This  report  describes  the  Portable  Field  Recording  System  as  a 
niulti-channel  device  that  will  record,  unattended,  for  24  hours  in  a 
frequency  band  from  dc  to  313  Hz.  The  system  can  operate  without 
preempting  a  patch  panel  terminal,  because  female  connectors  are 
pigtailed  in  parallel  with  each  signal  input  cable  jack. 


GENERAL  MOTORS  DEFENSE  RESEARCH  LABORATORY  (STAFF), 
Portable  Field  Recording  System,  Tech.  Rept.  No.  66-18,  Contract 
NOnr-42dS(00),  General  Motors  Def.  Res.  Lab.,  Santa  Barbara 
Calif.,  1966. 

The  Portable  Field  Recording  System  is  a  multi-channel  device 
that  will  record,  unattended,  for  24  hours  in  a  frequency  band  from 
dc  to  313  Hz.  The  system  can  operate  without  preempting  a  patch 
panel  terminal,  because  female  connectors  are  p’.gtailed  in  parallel 
with  each  signal  input  cable  jack.  Prime  power  for  the  system  can 
be  furnished  by  either  a  12-vdc  source  or  a  115-vac,  60-cycle  source. 


GERLACH,  G.,  J.  H.  HAMILTON  and  B.  B.  LEICHLITER,  Visual  Analysis 
of  Data  from  Arrays  at  the  Wichita  Mountains  Seismological  Observ¬ 
atory,  Contract  No.  ARPA  Agency  Document,  Geotechnical  Corp., 
Garland,  Texas,  1963  (OFFICIAL  USE  ONLY). 


GEOTECHNICAL  CORP.  (STAFF),  Advantages  of  Seismic  Data  Filters. 
Geotech  Models  11760  and  12025,  in  Preliminary  Seismic  Analysis. 
Contract  VT/036,  AF  53(657)- 12007,  Geotechnical  Corp.,  Garland, 
Texas,  1963. 

A  Seismic  Data  Filter,  Geotech  Model  11760  or  12025.  has  been 
used  at  four  seismological  observatories  for  at  least  6  months.  The 
summation  of  the  outputs  of  the  short-period  array  seismometers 
at  each  observatory  drives  the  filter.  Attenuation  of  low-frequency 
microseisms  by  the  seismic  data  filter  makes  it  practical  to  increase 
the  magnification  of  the  filtered  summation  system  over  the  unfiltered 
summation  system  by  a  factor  of  two  to  three.  The  cutoff  points  of 
the  passband  and  the  cutoff  rates  are  determined  at  the  observatory 
and  vary  with  the  nature  of  the  low-frequency  microseisms  dominant 
at  each  site.  The  major  advantages  of  the  filtered  summation  seismo¬ 
graph  in  preliminary  seismic  analysis  are  given. 

GEOTECHNICAL  CORP.  (STAFF),  Analyst's  Handbook.  Technical 

Rept.  No.  64-51,  Project  VT/036,  AF  33(657)- 12007,  The  Geotech. 
Corp.,  Garland,  Texas,  1964. 

This  Geotech  handbook  contains  aids  for  analysis  of  seismological 
data  which  were  devised  or  collected  by  Geotech  personnel.  It  in¬ 
cludes,  in  part,  a  P-wave  direction  determination  chart,  determina¬ 
tion  of  direction  using  Rayleigh  waves,  definition  of  earthquake  zones, 
numerous  basis  travel-time  tables,  quick  reference  distance  deter- 
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mination  tables  for  principal  earthquake  phases  focal  deDth  deto.- 

'”,n£‘tlon  ta^les>  summaries  of  observed  Love  and  Rayleigh  wave  dis 
persion,  and  numerous  other  useful  items.  b  3  d 


Atlas  g[  Signals  and  Noise.  Contr.  Mn 

1964  AF33<657>-120°7,  GeoliKilT^i^^  Texa", 

n  .  Th‘S  !,!la,S  ‘S  desiRned  as  a  guide  for  those  interested  in  the  si* 
nals  lecorded  at  the  Wichita  Mts.  Seism.  Observatory  (WMSO)  Ejfatn 

rii.i k  '.’h , HI" ! u >r '.'i'do' s 

.»u<:  ,he  ”■«- 

Earthquake  signals  and  noise  recorded  by  three  LRSM  mnMie 
laborator.es  during  the  fall  and  winter  months  of  1964  are  s™>d 

-  r:r  :■  so. 


£^^n“e  ModeU30-A,  Contract  VT  '036  A F  3376^7 )- 
12007,  Geotechnical  Corp.,  Garland,  Texas  1963  ( 

2S£  SRSL.' 

Msaws  zz  s::£ 

dynamic  range  than  the  Geotech  filter.  ‘  “  e'ss 

GEOTECHNfCAL  CORP.  (STAFF),  Composite  Record  Discussion  Am«« 
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40  field  teams  operated  by  Geotech  and  from  the  Wichita  Mts.  Seis- 
mological  Observatory.  The  report  falls  into  four  sections:  I)  a 
description  of  the  content  and  formal  of  a  standard  LRSM  composite 
record;  2)  information  on  LRSM  systems  and  procedures  that  may 
be  helpful  in  interpreting  the  data  in  the  composite;  3)  a  detailed 
account  of  the  ARMADILLO  composite;  emphasizing  any  deviations 
from  the  standards:  a  tabular  summary  of  the  data  is  provided, 
along  with  a  form  showing  the  magnetic  t ape  channel  assignments 
for  t his  event,  and  information  on  each  of  the  sites  that  recorded 
'ata  for  this  composite;  and  4)  a  description  of  the  ARMADILLO 
event. 


GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  BODAC, 
Long-Range  Seismic  Measurements  Program.  Contract  VT  074.  AF 
33(G00)-41694,  Geotechnical  Corp,.  Garland.  Texas.  1963  (OFFICIAL 
USE  ONLY). 

VESIAC  8274  VU  O 


GEOTECHNICAL  CORP.  (STAFF).  Composite  Record  Discussion  GNOME. 
Long-Range  Seismic  Measurements  Program.  Contract  \tT774,  AF 
83TG00)-4l694,  Geotechnical  Corp..  Garland.  Texas.  1902, 

VESIAC  7412  VII  This  handbook  has  been  prepared  to  provide  a  description  of  the 

composite  records  being  prepared  by  the  Geotechnical  Corporation 
under  Project  VT  074.  The  information  given  includes  a  discussion 
of  the  composite  records  in  general,  a  discussion  pertaining  to  the 
details  of  a  specific  constant,  and  a  description  of  the  equipment  and 
methods  used  to  obtain  the  data.  Table  1  lists  the  sites  from  which 
data  were  taken  for  this  composite.  Figure  1  shows  (lie  location  of 
all  sites  occupied  for  the  test.  The  site  information  Is  given  in  Table 
2. 


GEOTECHNICAL  CORP,  (STAFF),  Composite  Record  Discussion  - 

11ARDHAT,  Long-Range  Seismic  Measurements  Program.  Coiitr.  No. 
VT  07T,  AF  33(600)-4lG94,  Geotechnical  Corp..  Garland.  Texas.  I9G3. 

VESIAC  8268  VU  This  handbook  describe!,  tl"  ompositc  record  for  the  IIARD1IAT 

event.  The  information  covers  composite  records  in  general,  details 
of  this  specific  composite.  at«!  a  dt  script  ion  of  the  equipment  and 
methods  used  to  obtain  the  da>.i,  rabies  1  and  2  lists  the  sites  from 
which  data  were  taken.  The  tattles  provide  information  concerning 
the  data  from  each  site  and  give  the  reference  numbers  Identifying 
each  segment  of  the  data  on  film.  Section  2  contains  an  ex  pi  mat  Ion 
of  the  composite,  including  deviations  front  the  standard  composite 
format.  This  standard  format  is  described  in  Section  3.  Section  4 
contains  supplementary  system  Information. 

GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion.  1IOOS1C. 
Long-Range  Seismlr  Measurements  Program,  Conlr.  No.  VT  0*1, 

AF  33(67107-4 ltljTT,  Geotechnical  Corp.,  Garland.  Texas,  19G2, 

VESIAC  8277  VU  This  handbook  describes  the  composite  record  for  tin  1IOOSIC 

event.  The  information  covers  composite  records  in  general,  details 
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of  this  specific  composite,  and  a  description  of  the  equipment  and 
methods  used  to  obtain  data.  The  report  has  three  sections:  1) 
specific  comments  on  the  IIOOS1C  composite;  2)  one  IG-mm  develo- 
coixier  film  record  of  the  short-period  data;  a  table  gives  information 
on  the  data  from  each  site  and  gives  the  reference  numbers  identi¬ 
fying  each  segment  of  the  data  on  film;  and  3)  supplementary  infor¬ 
mation;  the  calibration  data  sheet  provides  all  the  data  required  for 
computing  magnifications  al  each  site,  using  either  the  ball-lift  or 
sine-wave  calibrations. 


GKOTKC1IN1CAL  COUP.  (STAFF).  Composite  Record  Discussion  I1VKAX. 
long- ltanpr  Seismic  Measuremenls  Program,  Contract  VT^OM,  AF 
33((H)0)-TTfif)T.  (ieoteclmicarCorp.7  Garland,  Texas,  1963  (OFFICIAL 
USK  ON1.V). 

V  K  SI  AC  6279  VI!  O 


GKOTKCIINK’AL  COUP.  (STAFF).  Composite  Record  Discussion  90IINNIK 
MOV .  long- Range  Seismic  Measurements  Program.  Contract  'Vl€~*074^ 
AF  33(t)(T0)-  l IhO  r,  Ceoteehnical  Corp.,  Garland,  Texas,  1963  (OFFICIA1 
USK  ONLY). 

\'KSIAC  6272  VP  O 

G.KOTKC  IINICAL CORP.  (STAFF).  Composite  Record  Discussion  l.m’I.K 
FKLLKU  1.  long-Range  Seismic  Measurements  Program,  Contract 
VT  07 -1 ,  AF  33(t>00)--l 169-I,  Geotechnical Corp,.  Garland,  Texas,  1963 
(OFFICIAL  t  SK  ONLY). 

VKSIAC  6276  VP  O 

C.FOTKC  11NIC Al .  CORP.  (STAFF),  Composite  Record  Discussion  LITTLK 
FFI.I.KR  II,  long-Range  Seismic  Measurements  Program,  Contract 
VT  07-1 .  AF  33(t'00)-  l  169*1,  Geotechnical  Corp..  La'lnud,  Texas,  1963 
(OFFICIAL  I'SK  ONLY), 

VKSIAC  H273  \  I  O 

GKOTKCIINIC  Al  CORP.  (STAFF),  Comjnisite  Iteeord  Discussion  MADISON, 
i one-llaiHte  Seismic  Measiirements  Program.  Tech.  Itept,,  Contract  Jlii. 
VT  07'I,  AF  33(tiOlT)-T  1691,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

VKSIAC  7103  VP  'This  handbook  describes  the  eom|>oslte  record  for  the  MADISON 

event,  and  was  prepared  bv  the  Geotech  Corpora'lon.  It  covers  coiu|h>- 
site  records  In  general,  details  of  this  specific  e  Miipositr,  and  a  de¬ 
scription  of  the  equipment  and  methods  used  to  obtain  the  data.  Pre¬ 
paration  of  the  magnetic  tape  composite  is  described.  Advantages 
are  given  to  having  selected  segments  of  data  from  some  forty  reels  of 
tape  re-recorded  on  to  a  single  reel.  A  typical  composite  is  described; 
calibration  data  for  a  couqioslte  record  arc  described,  as  well  as 
seismic  data.  Table  I  lists  the  sites  from  which  data  were  taken.  Sec¬ 
tion  2  contains  a  detailed  explanation  of  the  conqiosite.  Section  3  gives 
•  he  standard  format;  Section  -I  gives  supplementary  Information. 
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GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  PE  BA. 
Long-Range  Seismic  Measurements  Program,  Contract  VT/074,  AF 
33 (600 )-4 1694 ,  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL 
USE  ONLY). 

VESIAC  8269  VU  0 

GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  PLATTE. 
Long-Range  Seismic  Measurements  Program,  Contract  No.  VT/074, 

AF  33(600)-4l694,  Geotechnical  Corp.,  Garland,  Texas,  1962. 

VESIAC  7413  VU  This  handbook  describes  the  composite  records  being  prepared 

by  the  Geotechnical  Corporation  under  Project  VT/074.  The  infor¬ 
mation  given  includes  a  discussion  of  composite  records  in  general, 
details  of  a  specific  composite,  and  a  description  of  the  equipment 
and  methods  used  to  obtain  this  data.  Table  I  lists  the  sites  from 
which  data  were  taken  for  this  composite.  Section  2  contains  a  de¬ 
tailed  explanation  of  the  composite,  including  deviations  from  a 
standard  composite  format.  The  standard  format  is  described  in 
Section  3.  Section  4  contains  supplementary  system  information, 

GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  - 

STILLWATER,  Long-Range  Seismic  Measurements  Program,  Contr. 
No.  VT/4051.  AF  33(657)- l2l45,  Geotechnical  Corp.,  Garland,  Texas, 
1963. 

VESIAC  8267  VU  This  handbook  describes  the  magnetic  tape  composite  record 

of  the  STILLWATER  event.  Section  2  describes  tne  content  and 
format  of  a  standard  LRSM  composite  record.  It  discusses  the  mag¬ 
netic  tape  record,  the  I6-mm  film  playout  of  short-period  daia,  and 
the  operational  logs  prepared  by  the  field  teams.  Section  3  provides 
information  on  LRSM  systems  and  procedures  that  may  be  helpful 
in  interpreting  the  data  in  the  composite.  Section  4  discusses  the 
STILLWATER  composite  In  detail.  In  Section  4,  a  tabular  summary 
of  the  data  is  provided,  with  a  form  showing  the  magnetic  tape 
channel  assignments  for  this  event.  Also  Included  Is  information 
on  each  of  the  sites  occupied  for  this  event.  Section  5  gives  a  de¬ 
scription  of  STILLWATER. 

GEOTECHNICAL  CORP.  (STAFF).  Composite  Record  Discussion  WIC II1TA. 
Long-Range  Seismic  Measurements  Program,  Contract  VT  074.  AF 
33(600)-4 1694  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL. 
USE  ONLY). 

VESIAC  8275  VU  O 

GEOTECHNICAL  CORP.  (STAFF),  Composite  Record  Discussion  YORK 
Long-Range  Seismic  Measurements  Program,  Contract  VT  074,  AF 
33(600)-4 1694,  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL. 
USE  ONLY). 

VESIAC  8271  VU  O 


GEOTECHNICAL  CORP.  (STAFF),  Data  for  Preliminary  Planning  of  L  arge 
Borehole  Array,  Technical  Report  64-67,  Project  VT/4051.  Contract 
AF  33(657  )-12I45,  Geotechnical  Corp.,  Garland,  Texas.  1964 
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11  IS  proposed  that 


,  .  .  ■  .  ■  . t.n.iy  wi  £>ui»mu^rapns  m  shallow 

boieholes  dispersed  over  an  area  of  several  hundred  square  kilo¬ 
meters  would  improve  the  detection  and  identification  of  small 
seismic  signals.  The  purpose  of  this  report  is  In  provide  background 


GEOTECHNICAL  COUP.  (STAFF),  Peep-Hole  Site  Report  Assman 
Norland  2,  Tripp  County,  South  Dakota,  Tech.  Kept.  NoToT- 

JV  l10]0el  VT4fff)1’  Taft  act  ContTiict  33(657)- 12145  Geo¬ 
tech.  Corp.,  Garland,  T  as,  1964. 

ii'cnJlltT  N°S‘.  ’  a',d  2’  localcd  in  soutl‘  cent  cal  South  Dakota, 
vc.  <  nlled  as  experimental  test  holes.  The  Assman  No.  1  was 

t  •  ion  ?f ‘i  I1’?’  °f  205  m  (100°  ft)  :lIld  Penetrated  a  continuous 
Tm>  a  •  J  f  MVl>,0C,  y  scdlnK‘"ts  of  Tertiary  and  Cretaceous  ace. 

...  otioi,::1"  2  wa«  dr"lod  at  (lie  same  site  to  a  total  depth  of  61 
loin  I  r  bottomed  in  low-velocity  Tertiary  sediments. 

Results  of  measurements  in  these  holes  indicate  that  the  noise  level 
dec  leased  by  a  factor  of  5.  whereas  the  signal-to-noise  only  im- 

u  Hh  deiRh  a  '  Hf  2  bCCaU8C  °f  ",e  decrease  in  signal  amplitude 


CIC.W1  iM.irNIGAl,  CORP 


l  .  I  r  r 


Mm  i  s,  ,,  V. . iuermian  in 

nfrirt  V  -"-'f'-Counly ,  Nevada.  Conte.  No.  VT  'I139.  AF 

33(8o0)-43369.  Geotechnical  Corp..  Garland.  Texas.  1964. 

The  Meridian  Unit  No.  I.  White  Pine  County.  Nevada,  was  pre- 
paied  to i  use  in  a  deep-hole  measurement  program.  The  hole 
original ly  drilled  by  Continental  Oil  Company,  penetrates  into  the 

f  3130  nTm  3n.7H,'ii0n(0,duV,,  ian)  :,"d  l,as  a  “*‘‘^'e  depth 
of  3130  m  (10.300  ft,).  Deep-hole  and  surface  seismographs  were 

used  to  enhance  the  performance  of  the  seismographs.  Results  of 
ic  measurements  show  that  a  signal-to-noise  improvement  of  1  5 
is  obtained  at  a  depth  of  2100  m  (7000  ft). 


G  Far  ECU  Nl  CAE  CORP  (STAFF).  Deep-Hole  Site  Report  Spom.ugle 
ciidjehm  County,  West  Virginia.  Tech.  Kept.  No.  ('.4-102 
I  rojccl  V  I  1139.  Contract  No.  Al  7l376  0  0)-4  3  3  6  9.  Geotech.  Corn 
Garland.  Texas.  1964.  1 

The  Sponauglc  No.  1  was  prepared  for  use  in  a  deep-hole  measure 
mcnl  piogram.  it  was  originally  drilled  by  United  I'uel  Gas  Coiupanv 

;.MEtr?n  tlSIn '^n  :,".d  ^‘nil’rian  •s,,‘lin,e,"s  '<>  ",t  a  I  depth 

l  •’ Jo 3  in  13.001  fi).  Deep-hole  and  surface  seismographs  were 

used  to  make  measurements.  Results  of  the  measurements  show  that 

t  ml  the  C  f  rCrCaS,'d  ;s!owlV  w'th  depth.  Spectral  analysis  indicated 
hat  he  pi  esencc  of  Ingher-modc  Rayleigh  waves  was  responsllde 

No  ,n,pr,,vcmcn' in  ,hp  •siKna,-">-,,ois‘'  '■*<“> wns 
'EaTECUNfCAL  C°UP.  (STAFF).  Deep-Hole  Site  Report.  Tabernacle 

W'rmT'rt  -.C  -T-^-  w>-»  Contr-  N<>-  VT  71357  AT - 

33(6001—13309.  (.eotechnlcal  Corp,  Garland.  Texas,  1964 
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The  Tabernacle  Butte  No.  1,  Sublette  County,  Wyoming,  was, 
prepared  for  use  in  a  deep-hole  measurement  program.  The  deep 
hole,  originally  drilled  by  Texaco.  Inc.,  penetrates  the  Wasatch  and 
i-ort  Union  formations,  and  bottoms  in  the  Lance  formation  (Creta¬ 
ceous)  at  a  total  usable  depth  of  3033  m  (9950  ft).  A  Shallow  hole 
with  a  deptli  of  61  m  (200  ft),  was  prepared  for  comparison  purposes. 
Deep-hole,  shallow-hole,  and  surface  seismographs  were  used  to 
make  measurements,  R  suits  of  the  measurements  show  that,  In 
this  quiet  location,  the  61 -m  (200  ft)  hole  allows  great  attenuation 
of  wind-induced  noise,  and  the  signal-to-noise  improvement  is  as 
great  as  in  the  deep  hole. 


GEOTECHNICAL  COUP.  (STAFF),  Deep-Hole  Site  Report  Trice  No.  1 
Dallas  County  Texas,  Tech.  Rept.  No.  64-100,  Pro]recTv:r7lT3Tr 
Contract  No.'AF  33{600)-43369,  Geotech.  Corp.,  Garland,  Texas, 

The  Trigg  No.  1,  Dallas  County,  Texas,  was  prepared  for  use  in 
a  deep-hole  seismograph  development  and  measurement  program. 

It  penetrates  into  the  Ellenburger  formation  (Ordovician),  and  has  a 
total  usable  depth  of  3118  m  (10,231  ft).  A  152-m  (500-ft )  shallow 
hole  was  prepared  for  use  In  Instrument  testing  work,  and  includes  a 
1 .8  m  (6  ft)  diameter  by  6  in  (20  ft)  long  tank  welded  to  the  casing  and 
buried  flush  with  the  surface.  There  are  two  other  shallow  holes  at 
the  sites,  each  23  m  (75  ft)  deep.  The  noise  is  decreased  by  a  factor 
of  25  at  the  bottom  of  the  deep  hole  compared  to  the  surface.  The 
signal-to-noise  ratio  improvement  obtained  varies  between  factors  of 
5.0  and  8.5,  depending  on  way  of  depth  signal  amplitude  measurement. 


GEOTECHNICAL  CORP.  (STAFF),  Deep-llole  Site  Report  USA  No.  1 
Uintah  County,  Utah,  Rept.  No.'BT-TiTT,  Hroject'V'T/l  139,  Contract 
No.  AFT3T6001-T3369,  Geotech.  Corp.,  Garland,  Texas,  i 96-4 . 

The  U.  S.  A.  No.  1,  Uintah  County,  Utah,  is  located  near  the  Uinta 
Basin  Seismological  Observatory,  it  was  prepared  for  deep-hole 
measurements  for  purposes  of  signal  comparisons  with  the  surface 
array.  This  deep  hole  originally  drilled  by  Carter  Oil  Company,  penc¬ 
il  ates  a  continuous  section  of  low-velocity  Tertiary  sediments  to  its 
total  depth  of  2745  in  (9007  ft).  Deep-hole  seismographs  were  used 
to  make  measurements  and  the  results  were  recorded  at  the  obser¬ 
vatory.  Results  of  measurements  show  that  a  small  improvement  in 
signai-to-nolso  ratio  (by  a  factor  between  1.5  and  2.0)  is  obtained  at 
depths  between  1200  in  and  1800  in  (4000  ft  and  6000  ft) 


GEOTECHNICAL  CORP.  (STA1F),  Deep- We  11  Site  Report  Eniwetok 
E-l  Well,  Parry  Island.  Eniwetok  Atoll.  Marshall  lslaiuN 
•’5.^  Ocean,  Tech.  Rept.  bT-THT.  Con! FartTTTTI JSh  AF  33 
(000)-43369,  Geotech.  Corp.,  Garland,  Texas,  1964, 

The  Eniwetok  E-l  Well.  Parry  Island,  Eniwetok  Atoll,  Marshall 
Islands,  Pacific  Ocean,  was  prepared  for  use  in  a  deep-well  measure¬ 
ment  program,  The  well,  originally  completed  by  the  Atomic  Energy 
Commission,  penetrates  to  olivine  basalt  at  a  depth  of  1288  m  (4225 
ft).  A  deep-well  seismograph  and  surface  seismographs  were  used 
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to  make  measurements.  Results  of  the  measurements 
small  Improvement  in  signal-to-noise  ratio  Is  possible 
in  the  well. 


show  that  a 
by  operating 


GEOTECHNICAL  COUP.  (STAFF),  Deep-Well  Site  Report  Perdasofov 
No.  l  Weli,  Comanche  County,  Oklahoma,  TR  64-1087  c~ontra7r~ 
VT/1139,  AF  33(60l))-43369,  Geotech.  Corp.,  Garland,  Texas 
1964. 

The  Perdasofpy  No.  1  well,  Comanche  County,  Oklahoma,  was 
prepared  for  use  in  a  deep-well  measurement  program  The  well 
originally  drilled  by  Stanolind  Oil  and  Gas  Company,  penetrates  an 
is",e“  basement  complex  from  1664  m  (5460  ft)  to  a  depth  of  2949 
m  (9674  ft).  Deep-well  and  surface  seismographs  were  used  to  make 
measurements.  Results  of  the  measurements  show  that  the  predomi¬ 
nant  0.5-sec  noise  decreases  only  slowly  with  depth.  The  signal-to- 
noise  ratio  at  the  bottom  of  the  well  is  slightly  hotter  than  at  the  sur¬ 
face.  Signal  analysis  with  two  seismometers  in  the  well  is  used  to 
improve  detection. 


GEOTECHNICAL  CORP.  (STAFF),  Deep  Well  Site  Report  Terry 
No-1  Well,  Orange  County,  Florida,  TR  63-88,  Contract  VT/ 
fl39,  AF~33(600)-?3369,  Geotech.  Corp.,  Garland,  Texas 


1  LI 


-  -j  - -  “'-p  viau^c  ^uuniy,  norma.  Has  neon 

prepared  for  use  in  a  deep-well  measurement  program.  The  history 
and  geology  of  the  well  are  given.  The  deep  well  and  surface  instru¬ 
mentation  is  described,  typical  recorded  events  are  illustrated  and 
results  of  analysis  of  records  are  described. 


GEOTECHNICAL  CORPORATION  (STAFF),  Deep-Well  Variable  Reluc- 
tance  Seismometer  Design  and  Field  TcsTPrSiram.  Proiect  vt 

Contract  The  GeotecliCorp.,  Garland 

Texas,  1964,  ’ 

'Die  report  discusses  the  design  and  testing  of  a  seismometer  to 
detect  and  identify  signals  of  a  lower  amplitude  than  the  1-2  millimi¬ 
crons  presently  detectable  by  a  ten-element  array  with  direct  summa¬ 
tion  of  a  quiet  location.  It  would  record  small  teleseismic  signals 
without  the  use  of  more  instruments  in  the  array  or  special  techniques 
for  processing  the  data  derived  therefrom.  It  must  be  stable  and 
operable  for  a  long  time  under  the  se”ere  environment  of  a  deep  well 
It  is  also  valuable  at  field  locations  with  high  surface  noise.  The 
Geotechnical  Corporation  has  designed  such  an  instrument,  and  put  it 
Into  use  at  Grapevine,  Texas  and  Hobart,  Oklahoma.  The  wells  at 
each  site,  the  stations,  and  the  relation  of  the  seismometer  to  the 
amplifier  are  described. 


GEOTECHNICAL  CORP.  (STAFF),  Discussion  of  the  Second  Composite 
Record  of  GNOME  (with  Extended  Time- Base  Film  Playout).  Contract 
VT'074.  AF  33(6001-41694,  Geotechnical  Corp.,  Garland.  Texas 
1964. 


In  preparing  a  magnetic  ta|>e  composite,  selected  segments  of 
data  from  some  40  reels  of  tape  are  re-recorded  on  to  a  single  reel 
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,  .  ^vantages  of  this  procedure  are  given.  A  composite  con 
a"“  data  from  .boat  40  a  aliens,  i„  order  of  l„creas“”Eince 

SA  e‘  A ■  standard  composite  record's  calibration  data 
eLdh  1  d‘  *pproximately  30  minutes  of  data  are  recorded  from 
each  station.  Fourteen  channels  of  data  are  recorded.  The  data  is 
recorded  in  the  field  on  an  Ampex  Model  314  14-channel  magnetic 
tape  system  and  is  frequency-modulated  with  a  270-cps  center  fre¬ 
quency  carrier.  Re-recording  on  to  the  composite  tape  is  described 
Other  matters  are  discussed:  a)  the  making  of  a  copy;  b)  the  making 
of  a  develocorder  film  record:  and  c)  other  subject  ^ 

CEOTECHNICAL  CORP,  (STAFF).  Gravity  and  Magnetic  Survev  of 
Area  Within  and  Surrounding  the  Wichita  Mountains  So. ^logical 

S lu^rfL0?  ^eif,m9”eteFarr“y.  Contr.  No.  VT/036.  AF~3?T65Ti: 
12007,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

A  two-phase  gravity  and  magnetic  survey  was  made  of  the  Wichita 
Mts.  area  of  southwestern  Oklahoma.  Phase  I  was  a  vertical  mag- 
rietjc  and  gravity  survey  of  the  northwest  corner  of  the  Mt  Scott  ^ 

7J5  quadrangle.  Phase  II  was  a  regional  gravity  and  vertical  mag- 
tetic  intensity  survey  of  the  southwestern  part  of  Oklahoma  and  a 

™',W.  The  stat,°n  spacing  on  these  traverses  was  approx  i- 
a  e  y  milos.  Two  main  findings  of  these  investigations  fuliv 
discussed  in  the  reiiort  are:  a)  the  Wichita  Mts.  area  shows  a  nosi- 
ive  Bouguer  anomaly;  and  b)  the  Wichita  Mts.  are  a  magnetically 
ugh  area  with  respect  to  the  surrounding  sedimentary  basins. 

GEOTECUNfCAL  CORP.  (STAFF).  "HARRIS"  Galvanometer  Temperature 

Test,  Contr.  No.  VT  072,  AF  33(600)-41824.  Geotechnical  Corp - 

Garlara,  Texas,  1962.  1  " 

were  conducted  to  determine  the  quantitative  spot- 

env  rnn  ^ f  i°[  3  ,!arrls  Galvanometer  (Geotech  Model  8530)  during 
environment  a1  temperature  change  between  plus  320  and  plus  120°F 

It  mrf  S  ‘lnd  resuIts  are  described.  A  record  of  the  temperature 
stabihty  is  presented.  Adequate  perform  an -a  can  be  expected  in 
arth-powered  systems  while  using  galvanometers  with  open-cap 
access  holes.  For  best  short-term  stability,  especially  when  S 

should  °be °c kised  *  Ph°t0tube  amp,ifier'  ",e  “P-a«“ss  holes 


GEOTECHNICAL  CORP.  (STAFF),  Improved  Seismographs.  Somb.nn,,,, 
Progress  Rept.  No.  6,  Contr.  No.  VT 'O'/ZTAf  33(657)-9967  Geo¬ 
technical  Corp.,  Garland,  Texas,  1964. 

Progress  on  the  following  work  is  presented:  a)  Inclined  Sels- 
mometers  b)  Galvanometers,  c)  Filtering,  d)  Amplifiers,  e)  Digitizer 

Testin’,  p  nf,  Presentation-  Improved  Seismograph 

Testing  Facilities,  h)  Stable  Table,  i)  Strain  Seismograph,  and  )  Ex¬ 
perimental  Investigation  of  Thermal  Noise  J' 


GEOTECHNICAL  CORP.  (STAFF),  interim  Report  on  Operating  Procedures 

074  S^pt‘  1%!  i°~Uec.  1962.  Contract  No.  VT/'fl74  '  af 
33(600)-41694,  Geotechnical  Corp.,  Garland,  Texas  1963 
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I‘  :  V,  d  “;duclnP'  thc  an -hours  required  lo  operate  the  systems 
S tud  es  have  been  conducted  on  Ion*,  and  short-period  systems  ca  i 

S  Su“  °f,a;, "s“,s'ud'c‘l ™ “!>“'» o' 

procedutes.  a)  atmospheric  pressure  and  temperature  chances  can 
produce  no.se  on  the  lonK-pcriod  seismograms:  b)  to7rotecUone 

vmlTnr C'Sm°m0le.rS  fr01”  nonnal  an,bien<  Pressure  changes  the 
vault  pressure  seal  should  have  a  time  constant  of  at  least  5  minutes- 

slvusssz  *•  ~  saw 
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Proj cct  8  4  CLF A ItVVA TI’ t?^ su remcn t s , 

■’  u  UEAHWA  TEH.  Coni  laid  No.  VflrfT  AFT37(T0f7i  afroj 
Texas,  1963.  JJ(bOO)-41G94. 

This  report  analyzes  LRSM  film  seismoirrams  recorded  hv  a- 
S!;,U:r£3:h0  CLEARWATER  —  «  *»>«  Nevada  Test  Sto,' 


fromT37R  tV*!* (.!’r°vidos  an  analysis  of  LRSM  film  seismograms 
WATFR  ?  ,  'ean,S  a,Kl  ■'  VKLA  observatories,  of  the  CLEAR- 

'  a  11<’n  *l(e  do,ails'  hasis  of  unified  magnitude  computation  and  ’ 
are1ucltder!'SUr0m0n'S'  Sa",plC  Rcism()|’rnms  (,f  CLEARWATER 


of  LRSM  mr ,,X,!il,.0f  ll,is  e:,,lhclu:,kp  reP°'t  i.s  to  provide  an  analysis 
LRSM  film  seismograms  from  31  mobile  field  teams  and  the  Wichita 
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Mountains  Seismological  Observatory,  The  seismic  data  and  results 
presented  may  prove  useful  to  VELA-UNIFORM  participants  in  devel¬ 
oping  methods  of  distinguishing  between  explosive  and  earthquake 
sources. 


GEOTECHNICAL  CORP,  (STAFF),  Long  Range  Seismic  Measurements 
Project  8,4,  FALLON  EARTHQUAKE.  ConlrnrfVT  074  AF  a30m0t_ 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1964, 

This  is  an  earthquake  report  on  behalf  of  the  U.  S.  Air  Force  to 
provide  information  which  may  be  of  value  in  the  study  of  data  from 
nuclear  tests.  In  particular,  this  report  is  to  provide  an  analysis  of 
LRSM  film  seismograms  from  the  31  mobile  field  units,  and  the 
seismological  observatory  operated  under  VELA-UNIFORM  Wichita 
Mountains  Seismological  Observatory.  Instrumentation  of  the  sta¬ 
tions,  station  site  information,  and  procedures  for  amplitude  mea¬ 
surements  are  clarified.  Average  unified  magnitude  is  4.4,  First 
motion  criteria  were  applicable  for  three  stations  out  tj  a  distance 
of  300  km.  Travel-lime  residuals  for  Pn  or  P  phases  were  about 
as  expected,  scatter  in  the  waves  out  to  200  km  being  associated  with 
regional  crustal  variations. 


GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measurements 
Project  8.4  -  FORE,  Contr.  No.  VT '2034,  Geotechnical  CorjpT'Gar- 
land,  Texas,  1964, 

The  purpose  of  the  project  was  to  record  and  analyze  short - 
period  and  long-period  seismic  data  from  a  planned  series  of  U.  S. 
underground  nuclear  tests.  The  report  gives  an  analysis  of  LRSM 
film  seismograms  from  40  mobile  field  teams  from  various  seismo¬ 
logical  observatories.  Also  included  are  tables,  graphs  and  sample 
seismograms,  as  well  as  amplitude  graphs  for  all  the  principle 
phases,  travel  time  residuals,  unified  magnitudes  where  measurable, 
and  measurements  of  all  the  principle  phases. 

GEOTECHNICAL  CORP.  (STAFF),  LRSM,  Project  8.4,  HANDCAR,  Tech. 
Rept.  No.  65-10,  Project  VT  40Tl,  Contract  AF  33(657)- 12145,  Geo- 
tech.  Cor]).,  Garland,  Texas.  1965. 

The  purpose  of  this  report  is  to  provide  an  analysis  of  LRSM 
film  seismograms  of  the  HANDCAR  event  from  the  38  mobile  field 
teams,  and  t he  following  experimental  seismological  observatories 
operated  under  VELA-UNIFORM:  Wichita  Mountains  Seismological 
Observatory,  Blue  Mountains  Seismological  Observatory.  Tonto 
Forest  Seismological  Observatory,  Uinta  Basin  Seismological  Obser¬ 
vatory,  and  Cumberland  Plateau  Seismological  Observatory. 


GEOTECHNICAL  CORP.  (STAF’F),  lx>ng  Range  Seismic  Measurements 
Project  8.4,  STONES,  Contract  No.  VT  074,  AF  33(600 )-4 1694,  Geo- 
technical  Corp.,  Garland,  Texas,  1963. 

This  report  analyzes  LRSM  film  seismograms  recorded  by  34 
mobile  units  and  by  VVMSO  for  the  STONES  event  at  the  Nevada  Test 
Site,  May  22,  1963. 
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GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measurements, 
STONES,  Contr.  No.  VT/074,  AF  33(600 )-4 1694 ,  Geotechnical  Corp., 
Garland,  Texas,  1964. 

This  report  contains  an  analysis  of  LRSM  film  seismograms 
from  the  34  mobile  teams  and  the  experimental  seismological  ob¬ 
servatory  operated  under  VELA-UNIFORM,  Wichita  Mts.  Seismo¬ 
logical  Observ.,  of  the  STONES  nuclear  explosion.  Included  is 
information  on  the  instrumentation,  and  the  procedure  of  the  re¬ 
cording  process,  including  station  site  details,  the  basis  of  the 
unified  magnitude  computation  and  amplitude  measurements.  Sample 
seismograms  of  STONES  are  included. 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  -  Data  Catalog,  May  1962,  Contract  No.  VT/074,  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1962. 

This  catalog  is  a  compilation  of  all  data  records  received  by  the 
Geotechnical  Corporation,  Garland,  Texas,  from  the  LRSM  Program 
stations  for  May  1962,  Data  are  recorded  on  both  film  and  tape.  Film 
and  tape  data  are  treated  in  separate  sections  and  in  chronological 
order.  Each  data  channel  and  data  trace  is  shown  individually.  Figure 
3  is  a  map  showing  the  locations  of  the  LRSM  teams  during  May  1962 
Table  1  gives  information  about  the  sites. 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  June  1965.  Contract  No.  VT/074.  AF  33(600 )- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1962. 

This  catalog  is  a  compilation  of  all  data  records  received  by  the 
Geotechnical  Corporation,  Garland,  Texas,  from  the  LRSM  Program 
stations  for  June  1962.  Data  are  recorded  on  both  film  and  tape 
Film  and  tape  data  are  treated  in  separate  sections  and  in  chronological 
order.  Each  data  channel  and  data  trace  is  shown  individually.  Figure 
3  is  a  map  showing  the  locations  of  39  LRSM  teams  during  June  1962. 
Table  1  gives  information  about  the  sites.  Section  2  explains  catalog 
entries. 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  July  1962,  Contract  No.  VT  074.  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1962  (OFFICIAL  USE 
ONLY). 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 

Program  Data  Catalog.  August  1962,  Contract  No  VT  074.  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas.  1962  (OFFICIAL  USE 
ONLY). 
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GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  September  1962,  Contract  No.  VT/074,  AF 
33(600 )-41694,  Geotechnical  Corp.,  Garland,  Texas,  1962  (OFFICIAL 
USE  ONLY). 

VESIAC  7390  VU  O 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  October  1962,  Contract  VT/074,  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1962  (OFFICIAL  USE 
ONLY). 

VESIAC  7391  VU  O 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  November  1962,  Contract  No.  VT/074,  AF  33 
(6O0)-41694,  Geotechnical  Corp.,  Garland,  Texas,  1962  (OFFICIAL 
USE  ONLY). 

VESIAC  7392  VU  O 

GEOTECHNICAL  CORP.  (SrAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  DecembeFl962,  Contract  No.  VT/074,  AF  33 
(600)-41694,  Geotechnical  Corp.,  Garland,  Texas,  1962  (OFFICIAL 
USE  ONLY). 

VESIAC  7393  VU  O 


GEOTECHNICAL  CORP,  (STAFF),  Long-Range  Seismic  Measurements 

Program  Data  Catalog,  January  1963,  Contract  No.  VT/074,  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1963,  (OFFICIAL  USE  ONLY) 

VESIAC  7394  VU  O 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  February  1963,  Contract  No.  VT/074,  AF  33 
(600)-4 1C94,  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL 
USE  ONLY). 

VESIAC  7395  VU  O 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 

Program  Data  Catalog,  March  1963,  Contract  No.  VT/074,  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1963,  (OFFICIAL  USE 
ONLY). 

VESIAC  7396  VU  O 

GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  April  1963,  Contract  No.  VT/074,  AF  33(600)- 
41694,  Geotechnical  Corp,,  Garland,  Texas,  1963, 

VESIAC  7397  VU  This  catalog  is  a  compilation  of  all  data  records  received  by  the 

Geotech.  Corp.,  Garland,  Texas,  from  the  LRSM  Program  stations  for 
April  1963.  Data  are  recorded  on  both  film  and  tape.  Film  and  tape 
data  are  treated  in  separate  sections  and  in  chronological  order  Each 
channel  and  data  trace  is  shown  individually. 
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GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  May  1963,  Contract  No.  VT  '074.  AF  33(fiOOi- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

This  catalog  is  a  compilation  of  all  dal#  records  received  by  the 
Geotech.  Corp.,  Garland,  Texas,  from  the  LRSM  Program  stations  for 
May  1963.  Data  are  recorded  on  both  film  and  tape  Film  and  tape 
data  are  treated  in  separate  sections  and  in  chronological  order.  Eacli 
channel  and  data  trace  is  shown  individually. 


GEOTECHNICAL  CORP,  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  July  1963,  Contract  No.  VT/074", "AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL  USE  ONLY). 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  August  1963,  Contract  VT/074,  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL  USE  ONLY). 


GEOTECHNICAL  CORP.  (STAFF),  Long-Range  Seismic  Measurements 
Program  Data  Catalog,  September  1963,  Contract  No.  VT/074,  AF  33 
(600)- 4 16 94,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

This  catalog  is  a  compilation  of  all  data  records  received  by  the 
Geotech.  Corp.,  Garland,  Texas,  from  the  LRSM  Program  stations  for 
September  1963.  Data  are  recorded  on  both  film  and  tape.  Film  and 
tape  data  are  treated  in  separate  sections  an  in  chronological  order. 
Each  data  channel  and  data  trace  is  shown  individually. 


GEOTECHNICAL  CORP,  (STAFF),  Long-Range  Seismic  Measurements 

Program  Data  Catalog,  January  1964,  Contract  No.  VT' 074,  AF  33(600)- 
41694,  Geotechnical  Corp.,  Garland,  Texas,  1964,  (OFFICIAL  USE  ONLY). 


GEOTECHNICAL  CORP,  (STAFF),  Long  Range  Seismic  Measure¬ 
ment  Program  -  Sei sinological” bulletin  No,  40  for  April  1965 
Contract  VlTTOal,  AF  33 (6 57 )- 1 2 1 4 5 ,  Geotech.  Corp,,  Garland. 
Texas,  1965. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated 
by  Geotech.  Corp.,  under  the  LRSM  Program.  The  bulletin  is  in¬ 
tended  to  be  an  aid  to  interested  observers  in  determining  the  extent 
of  the  earthquake  data  contained  in  the  records  from  these  teams. 
The  bulletin  contains:  (1)  data  on  all  the  phases  that  have  been  asso¬ 
ciated  with  epicenters  bv  the  USC&GS;  (2)  data  on  the  epicenters 
listed  in  the  bulletin  -  as  reported  by  the  USC&GS;  (3)  arrival  time, 
period,  amplitude,  and  distance  for  phases  not  associated  with 
USC&GS  epicenters. 
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GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measure- 
ment  Program  -  Seismological’Tkilletin  No.  42  for  June  1965, 

Contract  VT/4051,  AF  33 (6 57 )- 12 145,  Geotech  Corp.,  Garland, 

Texas,  1965. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated 
by  Geotech.  Corp.,  under  the  LRSM  Program.  The  bulletin  is  in¬ 
tended  to  be  an  aid  to  interested  observers  in  determining  the  extent 
of  the  earthquake  data  contained  in  the  records  from  these  teams. 

The  bulletin  contains  (1)  data  on  all  the  phases  that  have  been  asso¬ 
ciated  with  epicenters  by  the  USC&GS;  (2)  data  on  the  epicenters 
listed  in  the  bulletin  -  as  reported  by  the  USC&GS;  (3)  arrival  time, 
period,  amplitude,  and  distance  for  phases  not  associated  with  USC&GS 
epicenters. 


GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  45  for  September 
1965,  Contract  VT  4051,  AF  33(657)- 12 145,  Geotech  Corp., 

Garland,  Texas,  1966. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 
Geotech.  Corp.,  under  the  LRSM  Program.  The  bulletin  is  intended 
to  be  an  aid  to  interested  observers  in  determining  the  extent  of  the 
earthquake  data  contained  in  the  records  from  these  teams.  The  bul¬ 
letin  contains;  (1)  data  on  all  the  phases  that  have  been  associated 
with  epicenters  by  the  USC&GS;  (2)  data  on  the  epicenters  listed  in 
the  bulletin  -  as  reported  by  the  USC&GS;  (3)  arrival  time,  period, 
amplitude,  and  distance  for  phases  not  associated  with  USC&GS  epi¬ 
centers. 


GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  46  for  October 
1965,  Contract  VT/4051,  AF  33(657)- 12145,  Geotech.  Corp., 

Garland,  Texas,  1966. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 
Geotech.  Corp.  under  the  LRSM  Program.  The  bulletin  is  intended 
to  be  an  aid  to  interested  observers  in  determining  the  extent  of  the 
earthquake  data  contained  in  the  records  from  these  teams.  The 
bulletin  contains:  (1)  data  on  all  the  phases  that  have  been  associated 
with  epicenters  by  the  USC&GS;  (2)  data  on  the  epicenters  listed  in 
the  bulletin  -  as  reported  by  the  USC&GS;  (3)  arrival  time,  period, 
amplitude,  and  distance  for  phases  not  associated  with  USC&GS  epi¬ 
centers. 


GEOTECHNICAL  CORP.  (STAFF),  Long  Range  Seismic  Measurements 
Report  of  Southeast  Missouri  Earthquakes,  Tech.  Rept.  No.  63-92. 
Contract  No.  VT,  074,  AF  33frOO)-41694,  Geotechnical  Corp.,  Gar¬ 
land,  Texas,  1963. 

Seismic  data  recorded  by  the  Long  Range  Seismic  Measurements 
network  from  3  earthquakes  occurring  in  Southeast  Missouri  during 
the  Spring  and  early  Summer  of  1963  are  presented  and  summarized 
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in  tabular  and  graphic  form.  Obvious  differences  in  data  between 
these  earthquakes  and  explosions  at  the  Nevada  Test  Site  are  discussed. 


GEOTECHNICAL  CORP.  (STAFF),  Magnetic  Tape  Composite  of  Project 
GNOME,  Volunteer  Team  Reports,  Tech.  Rept.,  Contract  No.  VT/(J74 
AF  33(600)-4 1694 ,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

The  unclassified  nuclear  test,  GNOME,  exploded  near  Carlsbad, 
New  Mexico,  on  December  10,  1961,  and  was  monitored  by  43  seis-  ’ 
mograph  teams  cooperating  in  the  Volunteer  Team  Program.  Eleven 
teams  recorded  the  GNOME  signal  on  magnetic  recorders.  This  re¬ 
port  describes  the  methods  used  in  the  preparation  of  a  magnetic  tape 
composite  of  the  GNOME  signal.  Data  from  the  magnetic  records  are 
re-recorded  onto  a  single  reel  of  tape.  Figure  1  gives  the  approximate 
location  of  42  of  the  participating  teams.  Table  1  is  a  numerical  index 
of  the  teams  shown  in  Figure  1.  Table  2  lists  the  11  volunteer  teams 
which  submitted  magnetic  recordings,  and  gives  their  location  and 
distance  from  the  GNOME  site.  The  composite  was  prepared  by  the 
Hale  Instruments  Company  of  Houston. 


GEOTECHNICAL  CORP.  (STAFF),  Magnitude  Studies  and  Detection 
Capability  Studies  Conducted  Under  Project  VT7036,  Tech.  Rept. 

No.  64-123,  Project  VT/036,  ContracT  AF~37T657Fl2007,  The 
Geotech.  Corp.,  Garland,  Texas,  1964. 

Station  magnitude  corrections  for  BMSO,  CPSO,  TFSO,  UDSO, 
and  WMSO,  are  developed  for  several  epicentr.nl  regions.  Differences 
in  corrections  for  each  observatory  and  for  the  regions  indicate 
azimuthal  dependence  of  station  corrections  and/or  inaccuracies  in 
existing  distance-depth  magnitude  correction  factors.  An  estimate 
of  detection  capability  of  the  stations  and  of  th.:  5-observatory  net 
for  USC  and  GS-located  earthquakes  is  given.  A  comparison  of  the 
variability  of  BMSO,  CPSO,  UBSO,  and  WMSO  in  P-wave  magnitudes 
calculated  from  long-period  data  to  the  variability  among  P-wave 
magnitudes  calculated  from  short -period  data  is  given,  and  of  P-wave 
ground  velocities  observed  on  the  broad-band,  flat -velocity  seismo¬ 
grams  at  WMSO  with  P-wave  ground  velocities  on  short-period  seis¬ 
mograms. 


GEOTECHNICAL  CORP.  (STAFF),  Registration  of  Earthquakes  at  Blue 
Mountains  Seismological  Observ.,  Cumberland  Plateau,  Tonto  Forest, 
Uinta  Basin,  and  Wichita  Mts.,  Contract  Nos.  VT  036,  VT/070,  VT 
1124,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

These  bulletins  contain  the  data  on  earthquake  phases  recorded 
at  the  five  seism,  observ.  operated  for  the  U.  S.  Dept,  of  Defense. 

They  are  intended  to  aid  in  determining  the  extent  of  the  earthquake 
data  recorded  at  each  of  the  five  observatories.  The  preliminary 
analysis  of  film  seismograms  was  accomplished  by  the  personnel  at 
each  observatory.  Included  are:  a)  all  epicentral  locations,  origin 
times,  and  depths  of  foci  which  are  obtained  from  the  USC  &•  GS  Pre¬ 
liminary  Determination  of  Epicenter  Cards,  published  monthly:  l>)  data 
for  all  phases  that  have  been  associated  with  the  epicenters  reported 
in  USC  &  GS  cards;  and  c)  phase  arrival  data  that  cannot  tie  associated 
with  epicenters  reported  in  the  USC  &  C.S  cards. 


280 


VIKA*  Tilt  VI 


VKMACTm  V  I 


VI'SIAC  I0.C49  Vt* 


VKSIAC  99G0  VU 


WILLOW  HUM  LABORATORIES 


CJlIOnrilMCAI.rom*  (STAFFI.  Hrjimducttoiifcol  Sim*  Signals  Hr- 
rri*rrf  at  tbr  Sir  Contract  YTTl  53'.  A7T3TSW))- 

43K9  Croirchmeal  Corp.  %5?SnJ!,  Texas,  1964. 

Tbe  following  signals  art*  reproduced  In  this  booklet;  It  develo- 
cordcr  records  of  (»ra|*rvinr  seismometers;  21  devclocorder  record 
ol  JM  seismometer  array  ai  W'MSO.  31  signals  produced  liy  deep-well 
seismometer  (tn  sealed  hole11  liy,  at  putting  a  weight  on  a  diaphragm 
entering  the  tell  lop.  and  hi  by  blowing  In  a  seated  well;  4)  quarry 
blast  records  and  SI  event  recorded  by  a  deep-well  seismometer. 


GKOTMCHSTCAl.  COtll*.  (STAFF!.  Ilcproducllnns  of  S.me  Signals  Re¬ 
corded  at  Hobart,  Oklahoma.  Contract  WlilO.  AF  33(6007-43363. 
OotechntcaTTorp..  Garland,  Texan,  1904. 

This  Imnk lei  contains  a  collection  of  photographs,  and  seismogram 
reproductions.  Tltere  are  photographs  of  a  dcepwell  seismometer. 
Cleotech  Model  1 1 167.  Seismogram  reproductions  are-  I )  develoconler 
record  of  small  B»mloff.  deepwell  and  shallow-well  seismometers 
al  Hobart-  2lqu;trrv  blasts  from  Chico.  Texas:  3)  surface  noise  re¬ 
corded  by  surface  Instruments  only:  and  4)  develocordrr  record  of 
regional  signal,  recorded  by  small  Benioff.  deep-well,  and  .shallow- 
well  selsmomc'e rs  al  Hobart.  Oklahoma. 


GFOTKCIINICAI.  COHI*.  (STAFF).  Seisniologlcal  Bulletin  1964:  Long- 
lhinge  Seismic  Measurements  Program,  Contract  VT  ff703^  AF  33 
(C57)-tR270;  Geotechnical  Corp.,  Garland,  Texas,  1964. 

This  bulletin  contains  seisniologlcal  data  on  earthquake  phases 
recorded  at  II  of  the  mobile  seisniologlcal  stations  being  operated 
by  Teledvne  Industries,  Geotech  Division,  of  the  Long-Range  Seismic 
Measurements  (I.RSM)  Program.  The  bulletin  is  intended  to  be  an 
aid  to  Interested  observers  In  determln  ng  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


GKOTKCBN'ICAI.  COUP.  (STAFF).  Special  Oriental  Ion  Program,  Phase  i, 
Teclt.  Kept.  No.  64-132,  Contract  AfTH(538)- 1 150,  The  Geotecli. 

Corp.,  Garland.  Texas,  1964. 

In  June  1944,  Geotech  outlined  a  five-point  orientation  program 
for  the  training  of  new  station  researchers  in  the  operation  of  seis- 
mological  laboratories.  The  program  was  part  of  the  plans  to  trans¬ 
fer  several  long-range  Seismic  Measurements  Mobile  seismological 
observatories  to  other  U.  S.  government  agencies  and  to  several 
foreign  countries.  The  program's  five  main  points  were:  (1)  prepara¬ 
tion;  (2)  formal  classroom  instruction  on  equipment  operation;  (3) 
system  setup  exercises;  (4)  on-site  visits;  and  (5)  publication  of  a 
Signal  Atlas  of  earthquake  signals  recorded  at  LRSM  sites  in  Bolivia, 
Germany  and  Norway.  Basic  objectives  of  the  orientation  program 
(which  were  achieved),  and  recommendations  for  similar  future  pro¬ 
grams  are  included. 
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GEOTECHNICAL  CORP.  (STAFF),  Sjwctral  Analysis  of  Seismic  Noise 
at  the  Enlwelok  E-l  Well,  Parry  Island,  Enlwetok Atoll'  MarsTTHTT 
Islands,  Pacific  Ocean, "Contract  No.  Vt'1139: Xf'377600)-433697 
Geotechnical  Corp.,  Garland,  Texas,  1964. 

The  power  spectral  density  functions  of  seismic  background 
noise  were  analyzed  from  several  depths  In  the  Enlwetok  E-l  Well, 
Parry  Island,  Enlwetok  Atoll,  Marshall  Islands.  The  theory  of 
flower  spectra  Is  discussed  together  with  its  application  to  the  study 
of  seismic  background  noise.  Results  obtained  show  that  the  noise 
recorded  by  a  vertical-motion  seismometer  is  due  to  Rayleigh  waves 
of  fundamental  and  higher  modes. 

GEOTECHNICAL  CORP  (STAFF),  Spectral  Analysis  of  Seismic  Noise 
at  'Tra  Perdasolphy  No.  1  Deep  Hole,  Comanche  County,  Oklahoma, 

TR  64-83,  Contract  VT/1139,  AF  33(600)-43369,  Geotech.  Corp., 
Garland,  Texas,  1964. 

The  power  spectral  density  functions  of  seismic  background 
noise  were  analyzed  from  a  number  of  depths  in  the  Perdasofphv  No 
1  deep  hole,  Comanche  County,  Oklahoma.  The  theory  of  random 
body-wave  noise  is  discussed,  together  with  its  application  to  the 
study  of  seismic  background  noise.  Results  obtained  show  that  the 
noise  recorded  by  a  vertical-motion  seismometer  can  be  explained 
by  a  combination  of  Rayleigh  waves  of  fundamental  and  higher  modes 
and  body-wave  noise. 


GEOTECHNICAL  CORP.  (STAFF),  Standard  Operating  Procedures  for 
Seismological  Observatories.  Contract  No.  VT/036,  AF  33(657)-l2007 
Geotechnical  Corp.,  Garland,  Texas,  1964. 

This  manual  of  Standard  Operating  Procedures  contains  instruc¬ 
tions  for  the  operation  of  a  seismological  observatory.  The  pro¬ 
cedures  specified  in  the  manual  are  those  in  use  at  the  Blue  Mts., 
Cumberland  Plateau,  Uinta  Basin,  and  Wichita  Mts.  Seismological 
Observatories,  (BMSO,  CPSO,  UBSO,  and  WMSO).  Facets  of  obser¬ 
vatory  operation  are  described  in  detail,  except  for  those  specific 
instruments  (for  example,  instrument  repairs)  that  have  been  pub¬ 
lished  in  operation  and  maintenance  (O  &  M)  manuals.  Reference 
is  made  to  these  manuals  where  appropriate. 

GEOTECHNICAL  CORP.  (STAFF),  Test  Report,  LRSM  Seismograph  Cali- 

bration  Study,  Contr.  No.  VT  074.  AF  33(600 )-4 1604 ,  Geotechnical - 

Corp.,  Garland,  Texas,  1963. 

Since  the  beginning  of  the  Long-Range  Seismic  Measurements 
(LRSM)  Program,  a  systematic  discrepancy  has  been  noted  in  the 
magnification  calculations  for  the  short-period  seismographs.  The 
magnifications  computed  from  the  weight  lift  method  of  calibration 
were  consistently  higher  than  those  computed  from  the  electromag¬ 
netic  method  of  calibration.  This  calibration  study  resulted  in 
recommendations  for  changes  in  the  magnification  constants,  elec¬ 
tromagnetic  calibrator  hardware,  and  in  calibration  techniques.  In 
addition,  the  phase  response  characteristics  of  both  the  long-period 
and  the  short-period  seismographs  were  produced  and  the  long-period 
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Crustal  Structure  Measurements  of 

Coio.r'  1964  Urd6r  N°-  Ji,J'D4’  u-  “•  Geol.  SST^D^^r2^’ 

apparent  velocities  of  Hip  Pn  rri\  ^  '  Ihe  dlfference  in 

in  the  dip  ol  the  Mohorovioic  £  on ™nnt  y”  TX  1?  Var‘a,“"'“ 
successive  layers  at  The  th,cknesses  of  the 

34  kni  The  y  at.NTS  are  given:  the  tota)  crustal  thickness  is 
of  H  .  “cccaatvc  crnnla1  layet  s  a.  Ludlow  have  a  tZ 
°  1.4  km,  Hj  -  13  km,  and  IL,  13  km;  the  total  crustal 

thickness  is  27  km. 


UIDOUIN,  D,  u. 


^TF3M57r69CH5757,  Geotech- Teledyne  Indust.,  Garland  Texls. 
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This  report  is  the  fourth  in  a  series  of  studies  which  evaluate 
seismic  noise  levels  at  LRSM  sites.  Data  from  the  short-period 
and  long-period  vertical  seismographs  from  20  field  sites  are  re¬ 
viewed,  and  standardized  data  compilation  methods  are  discussed. 
Cumulative  probability  distribution  of  amplitude  curves,  noise  spec 
trum  curves,  and  spectrum  histograms  are  developed  for  each  site 
studied. 


GIESE,  P.,  "Velocity  Distribution  in  the  Uppermost  Region  of  Crystalline 
Rock  Derived  from  Refraction  Observations  on  the  Bohmischbruck- 
Eschenlohe  Profile,"  Zettschrift  Fur  Geophysik  29.  No.  5,  pp.  197- 
?!3,  1963,  (Translated  from  German).  Contract  SD-78. 

On  the  refraction  profile  of  Bohmischbruck-Eschenlohe,  the  first 
25  km  of  the  profile  line  are  found  on  the  crystalline  rocks  of  the 
Bohemian  massif.  In  the  travel  time  diagram,  the  first  arrivals  are 
not  in  a  straight  line,  but  on  a  weakly  curved  one,  which  is  the  result 
of  a  velocity  gradient.  With  approximate  integration,  the  velocity 
course  with  depth  can  be  calculated.  The  result  is  compared  with 
those  of  other  measurements.  Velocity  measurement:,  conducted  by 
Birch  with  increasing  pressures  and  temperatures  also  result  in  a 
continuous  increase  in  velocity.  Further,  it  is  possible  to  show  a 
relation  between  the  profile  length  and  the  measured  velocity  in  the 
basement.  A  velocity  gradient  can  explain  discrepancies  in  velocity 
measurements  on  long  and  short  profiles. 


GILBERT,  F.,  and  G.  E.  BACKUS,  Matrix  Operations  in  Elastic  Wave  and 
Vibration  Problems  -  Part  III,  Contract  AF  49  (638)- 1388,  Univ.  of 
Calif.,  San  Diego,  Calif.,  19<5~5. 


The  boundary  value  problems  most  frequently  encountered  in 
studies  of  elasttc  wave  propagation  in  stratified  media  can  be  formu¬ 
lated  in  terms  of  a  finite  number  of  first-order  ordinary  differential 
equations  with  variable  coefficients.  Volterra  (1887)  has  shown  that 
solutions  to  such  a  system  of  equations  are  conveniently  represented 
by  the  multiplicative  integral  or  matricant  of  the  matrix  of  coeffi¬ 
cients.  In  this  paper,  the  authors  summarize  some  of  the  better 
known  properties  of  matrlcants  plus  numerical  methods  for  their 
computation.  It  is  shown  how  one  of  the  major  sources  of  loss  of 
numerical  accuracy  is  eliminated. 


LBERT,  F.,  and  D.  HELMBERGER,  Low  Frequency  Discriminants  for 
Small  Events,  Sci.  Final  Rept.,  Contract  F44620-69C-0118,  Umv.  oi 

n.i.r - t  r^i if  1 Q7 n 


The  Cagniard-deHoop  method  in  generalized  ray  theory  is  ex- 
tended  to  spherically  layered  media.  The  theory  is  approximate  and 
is  asymptotic  tn  reciprocal  fractional  powers  of  the  frequency.  For 
mantle  body  wave  phases  it  is  estimated  that  the  theory  can  be  used 
for  P  pulses  with  periods  less  than  40s  and  S  pulses  with  periods  less 
than  75s.  An  initial  application  of  the  theory  to  the  study  of  LRSM 
recordings  of  NTS  events  shows:  1)  models  derived  from  travel  time 
data  alone  may  have  synthetic  seismograms  that  disagree  with  obser¬ 
vations;  2)  the  structure  of  the  upper  mantle  beneath  North  America 
has  very  significant  lateral  variations  in  the  uppermost  700  km. 
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GILK,  W.  W.,  Research  In  Seismic  Phenomena  Connected  with  Karthquakcw 
and  toplo»tnnwrXlA^rcurv~Pcndurum  STimomcicr  -  ScL  mjST,  Con¬ 
tract  T4T52lTlKr.mT  CaTTT.  Tn»l .  orTFch'.riSSiaena,  Calif..  I960 

A  long-period  mercury  pendulum  seismometer  his  been  developed 
at  the  Soismo  log  leal  Laboratory,  California  Institute  ol  Techml  gy. 
The  devices  are  presently  operational  In  several  locations  tln-uJghout 
the  world.  The  Instruments  exhibit  extremely  good  sensitivity,  sta¬ 
bility,  and  slgnal-to-nolsc  ratios  in  the  .02  -  .001  II/.  range.  Seismic 
waves  of  3  x  10-4  llz  and  tilts  of  a  few  parts  In  10- * »  radians  have 
been  observed. 


GIRARD,  B.  W.,  R.  II.  KIRKLIN,  ami  J.  R.  SHERWIN,  Mult Icomjionent  ^rab> 
Seismograph,  Quarterly  Rept.  No.  6,  Qcl  -  Dec.  1966,  Ropt.  No.  TR- 
67-2,  Contract  VT/5081,  AF  33(657 >-15288,  Telcdyne  Industries.  Geo¬ 
tech  Division,  Garland,  Texas,  1967. 

Phase  responses  of  the  strain  seismographs  indicate  appreciable 
deviations  from  theory.  However,  good  cancellation  of  Ravloigh  waves 
with  combinations  of  strain  and  inertial  seismographs  indicates  accep¬ 
table  phase  match.  Unpredlcted  phase  discrepancies  of  approximately 
5  degrees  in  the  0.8  cps  galvanometers  of  the  strain  seismographs  can 
be  eliminated  by  a  simple  conversion  to  a  3  cps  system.  Uncertainties 
in  the  phase  response  of  the  calibrators  on  the  strain  seismometers 
can  be  resolved  by  installing  a  monitor  at  the  calibrator. 

The  main  effort  on  the  program  has  been  shifted  toward  evaluating 
the  directional  capabilities  of  the  strain-inertial  combinations  In  the 
L-P  spectrum.  Design  of  instrumentation  to  implement  this  is  dis¬ 
cussed. 


GIRARD,  B.  W.,  R.  H.  KIRKLIN,  J.  R.  SHERWIN,  and  R.  C.  SHOPLAND, 
Multicomponent  Strain  Seismograph,  Quarterly  Rept.  No.  7,  1  Jan.  _ 
Through  31  March  1967,  Project  VT/5081,  Contract  AF  33(657)- 15288, 
Teledyne  Industries,  Inc.,  Geotech  Div.,  Garland,  Texas,  1967. 

Eleven  seismograph  channels  at  WMO  were  converted  to  a  3-cycle 
system,  resulting  in  a  significant  improvement  in  matching  of  phase 
response  of  strain-inertial  combinations.  A  substantial  Increase  in 
utility  of  the  S-P  strain  directional  array  data  was  achieved  by  a 
transition  from  offline  summing  to  online  summing  of  strain  and 
inertial  signals. 

A  combination  of  L-P  horizontal  strain  and  inertial  seismographs 
with  matched  frequency  responses  was  put  into  operation  to  evaluate 
its  directional  capabilities.  Magnifications  of  50K-100K  are  required 
to  reject  long-period  microseisms  effectively. 

A  comparison  of  the  steel-cased  borehole  and  the  plastic -cased 
borehole  indicates  that  6-second  microseisms  are  recorded  with 
approximately  30  percent  less  amplitude  in  the  steel-cai;ed  borehole. 

GIRARD,  B.  W.,  R.  H.  KIRKLAND,  J.  R.  SHERWIN,  and  R.  C.  SHOPLAND, 
Multicomponent  Strain  Seismograph,  Quarterly  Report  No.  8,  Contract 
VT/5081,  KV  33(657 )-  152B8 ,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Gar¬ 
land,  Texas,  1967. 
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U#«*  1 4  an  rtnrl rt mug.nrt ir  calibrator  in  place  <4  it***  t*ugn*i«  » 
slrlclive  calibrator  ***i  the  vr  rival  strain  »fl*m«mHrr  hi*  r|imln*'ek| 
dtscr  qunrle*  Results  thi»  lhal  all  drain  iml  lortttal  *Je*n» 
an*  maicbrd  wllhln  4  degree*  |*iMr*n  0,1  atd  3  fp*  a«4  wtiMn  10 dr. 
nr«f*  ml  to  10  rp*  An  analyst*  t4  cofcervnry,  plu »e,  and  •(’trie*  «l 
iifUmlr  mdse  and  signals  computed  l»y  a  lad  l random  pn<nn 
lhal  the  Instrument*  are  operating  according  to  theory  The  rflrvl* 
of  temperature  change*  aid  wind  on  rperatnm  *4  the  h»rir««*sf  drain 
seismometer*  art*  dl«cu.*#d  Operation  r4  a  matched  |,|»  hon/ndal 
strain -Inertial  combination  for  directional  discrimination  «f  Unt- 
|K*rlod  surface  »-nn  In  alwi  discussed 


GLOTOV,  0.  K.,  "Consideration  of  Refraction  on  Intermediate  IVunbrlr* 

In  Interpreting  thf  llodograph*  of  Rrfrartrd  and  Reflected  Wave*  " 
Prikladnaya  Geof..  No.  18.  pp.  114.129.  1917.  (Translated  from  Russianl, 
Contract  »T) -78. 

These  equal  low*  lor  applying  a  narrecllnn  lor  IN*  effect  of  refrar* 
tlon  on  intermediate  tioundartm  with  the  graph*  make  It  p**«ili|e  in 
reduce  a  multilayered  medium  to  a  2-layered  medium  relatively 
rapidly.  The  problem  I*  solved  more  idmpty  ae*f  m*«re  accurately 
for  the  hodograph*  of  refracted  ww*  and  ll  require*  approximate 
solution*  for  Ihc  bndographs  of  reflecled  trace*.  Al  l hr  *ame  time 
tlicne  formula*  and  graph*  give  the  error*  value*.  which  are  useful 
In  evaluating  Hie  accuracy  of  survey  work  in  region*  where  the  effect 
of  refraction*  ha*  not  lieen  taken  Into  account  previously.  The  sola* 
lions  are  of  practical  importance  primarily  lor  platform  rr*t«n* 
character! red  try  gentle  profile*  ol  low*  amplitude,  variable  ihirfcnrs* 
of  low  velocity  /one.  and  a  high  velocity  in  the  supporting  medium. 


GLOVE  ll.  P.  and  S.  S . . .  „ 

and  Nevada  Te*i  Sir  Swirce  Region*  -  tci.Tfryi.,  nrp  .*«».  uvj,  inn 
Iracl ^1^5706, TJSCSV-trtC-ftMj.  Tclrdyne  Indus!.,  lor.,  Alexandria. 
Va„  1970 


AU.XANDKIi,  A  Comjsarlwnn  ^  IS*  l*»kr  fk»orr  >f 
.Jtl.  HfpC.  Rrpt  X«i.  2v3.‘C«n* 


Two  particular  source  region*,  lake  Superior  and  Ike  Nevada 
Ted  Sic  are  documented  In  deiail  using  available  geological  and 
geophysical  observation*.  Each  Is  discussed  individually  in  relation 
lo  Its  selling  In  Ihe  prevailing  regional  crud  and  upper  mantle  sfruc* 
lure  of  Ihe  mid-conllnenl  and  Ihe  llastn  and  Itmgr  respectively.  Com¬ 
parison  of  ihc  iwo  source  areas  indicate*  lhal  they  are  mark  idly 
different  from  one  another  no!  only  al  nhallow  depth*  hut  throughout 
ihe  upper  mantle  a*  well,  location  accuracies  lor  events  at  both 
sites  are  quite  romparahio.  however,  a  large  bibliography  document* 
Ihe  extensive  literature  relevant  to  Ukr  Superior  arsl  (he  Nevada 
Test  Site*. 


CLOVEIt,  I’.,  and  S.  S.  ALEXANDER,  A  Preliminary  Evaluation  of  the 
.Matched  Filler  Technique  in  Ihe  Detect  Ion  of  Dmg.fVrlnd  JV'dv  Wave 
liadiaiton.  Sri.  Repi . . TTepi rXo72227 Tom rac I YT  670 J .  TOISIT-IMC- 
094a.  Teledyne  Indus!.,  Inc..  Alexandria,  Va„  1968 

Using  nine  elemenisof  Ihe  Montana  |  ASA.  tong-prrhd  l*dy  wave 
radiation  was  Helmed  al  S  N  ratios  a*  low  a*  I  lor  synthetic  rest 
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Otr^AJIZK  V  G.  •‘ft.ylekh  Water,  a,  the  Moundary  of  a  Compressible 

1 2?  «  ,  M  5  ..jf’Jl*  *<««••  Trudy  Selsmolop.  Inst.,  No. 
127,  m*.  7«*32,  I9«.  (Translated  front  TfussianV  Contract  515-78. 

the  '*  ,hP  nm»MCa,f0"  •*  Rayleigh  waves  In  Mud  ted  at 

IN'  UrwMfary  of  a  compressible  fluid  medium  and  a  n  ltd  elastic  hiti 

TZJTJ T™  ,hr  *  various  so.M  rZlc  m^.^erc 

ylelCh  *>a  e*  ramttt  arise.  the  generation  o|  Rayleigh  waves  |« 

SSTa  piil a  j,T  Cnn,,,tt  01  “  nu,,,  aml  3  M’,W  m«Jlum 


:  ; rj”  sTrc,'v"1r  ,hr  £«*•>*  Of  IN  Upper  Mamie,**  ICSU  Review 

*  SW  *c!r"Tr’  'ol*  ®-  N°.  J.  P»».  H6-I20.  April  l!M54.  (Trans  itoci 
from  rrrm-RContract  f»A  49-083  OSAO  137.  ranmalcd 

The  author**  purpose  in  to  formulate  a  rapid  Inventory  of  data  that 
m  . ,*'rr,"nlC’  anrt  *h!ch  have  ,o  tie  taNn.nmron- 
lot^SeT hy,,0,h^M,,  ,hr  ul*»*r  mantle,  f  ir*,  it  |*  necessary 
la  auJh  fhOICC  lrc,n,,,r  ri;i,a  »°  eliminate  IN  superficial  annccl 

of  deformation  and  expose  Ihe  deep  causes.  A  numlter  of  kinds  of  com 

(h  rd ItneTn^J^f  ^  "!  r"",Prrs*,on.  The  author  considers  a 

talrnlaTtl1  ^  mn<  "n  ,hr  ,-,r*:r  Mrlkr  '‘"l1  *»««»*.  The  Intixtr- 
chnlwt^m^  r,rUOn  °‘  ,hr  chr,>n'*l'’KV  "»  eruMal  motions,  ‘the 
Im^Ide^Sl.^  rtW”C  mo***mcnls  In  general  and  other  mailers  are 


CCM  ^IcwLhL.<?  01  •*ro,*abl  lilies  for  IN  Interval  Between 

°  T:r  fZ0"*1*  Correlated  Random  Functions." 

C^lract  m-T»:  W  ‘  '°64’  (Tran","'rd  frnn>  ^Inn), 

...s  ‘i*  of  Ihe  problem  that  arises  In  connection 

,h:  pro'fW  titles  for  the  relative  displacement  of  the 
ettrrmals  of  two  Mron«ly  correlated  random  functions. 

.kin  'hri  ll?*y,,nn  °*  n,!*n>'  prophvstcal  problems  the  question  arises 
^'''V  fHMrtNtton  for  the  Interval  Ntween  adjacent  ex- 
Urmals  of  two  randont  functions  which  are  correlated  |n  in  phase 
correlation  of  sets  no^rams.  tn  tracing  the  axes  of  magnetic  and 
gravity  anomalies.  In  estimating  the  displacement  of  the  anticlines 
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of  uplift*  caused  by  error*  in  depth,  etc.  In  the  present  reoort  this 
question  is  examined  In  a  general  form  for  the  case  of  two  stationary 
hitthiy  correlated  Gaussian  functions.  stationary 


G0LS  i  rV^nlPr°Mbab‘t“ty  Kvo,,ts  ™  Seismic  Records.” 

Snt^act  S:  '  ‘  19C5’  (Trans,ated  '«om  Russian), 

„„„  I!!f  art,‘C,e  oxan,ines  ,hc  Probability  of  erroneous  detection  and 

rin™rn  abSrCC,  0f  Waves  in  th0  case  of  an  amplitude  criterion  for 
the  detection  of  seismic  pulses,  applied  in  the  visual  correlation  of 
seismograms  and  summary  tapes.  The  problem  of  the  selection  of 

*hf  h°p,‘murn  Parameters  of  the  criterion  is  examined.  The  influence 
of  interference  systems  is  estimated.  mnuence 


Cnrrni-iH  ‘  Pc  Utilization  of  Amplitude  Correlations  for  Phase 
C°/,re!ation  °f  Seismic  Waves, ”  Geol.  I  Geofiz.  No.  5.  pp.  65-79 
1965,  (Translated  from  Russian),  Contract  SD^78. 

The  probability  of  amplitude  inversion  is  reviewed  in  the  first 

for  hf  SeC°,nd  S°Cti0n’  th°  conce‘Jt  of  ‘“version  is  generalized 

for  the  axis  of  synchronous  phases  as  a  whole.  It  is  found  that  amplitude 
correlations  between  these  axes  and  the  corresponding  inversions  can 
usorf  CrThn°H  "  a  aon'uni(tuc  manner.  Correlations  obtained  are 
correlation0  rmina“on  of  Probabilities  of  various  variants  of 


H  T-  B-  KALININA>  "Simplified  Methods  of  Frequency 
Analysis  and  Synthesis  and  Their  Application  to  the  Solution  of  Certain  * 
»hLSlC„al  Problems,”  Akad.  Nauk,  Prikladnaya  Ceot.ZLT 
3-25,  1958,  (Translated  from  Russian;,  Contract  SD-78.  PP 

Methods  of  frequency  analysis  and  synthesis  are  very  widely 
used  in  var  ous  fields  of  physics  and  geophysics.  Since  the  majority 

calc  ,  h  g  metll0ds  of  ana‘ysis  and  synthesis  involve  cumbersome 
calcuiations  or  require  complicated  and  expensive  instrumentation 

^  in^n  °nTent  °  SV"ple  approximate  methods  that  can  be  performed 
on  low  quality  computers  is  an  urgent  problem. 

In  this  paper  there  are  described  methods  for  one  type  of  har¬ 
monic  analysis  and  synthesis  of  both  non-periodic  and  periodic  signals. 


GOLTSMAN,  F  M  and  YU.  I.  LIMBAKH,  "An  Instrument  for  Frequency 

Ge?  Vofn2i%nnh26S36f  Signals’"  Akad.  Nauk  Prikladnaya 

Urof.,  Vol.  21,  pp.  26-36,  1958,  (Translated  frorii  Russian),  Contra^- 

The  theory  of  the  methods  of  analysis  and  synthesis  enmloveH  i« 

H SthisSS°d in  3  S6parate  reference  toe:hicehnliPs,°my.2e,S 

in  this  paper.  Here  are  given  only  the  major  theoretical  results 

Hnn  ^heoretlcal  considerations  are  presented,  and  then  a  descrip¬ 
tion  of  the  circuits  and  design  of  the  instrument,  followed  by  a  section 

™  P7a  lon  °f,  16  ,nstrument.  and  finally  a  section  containing  exam¬ 
ples  of  the  analysis  and  synthesis  of  certain  signals  R 
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GOODMAN,  N.  R.,  Eigenvalues  and  Eigenvectors  of  Spectral  Density  Ma¬ 
trices,  Sci.  Kept.,  Project  VT/67oiS,  Contract  F  33657-67-C-1313, 
Teledyne  Industries,  Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1967. 

This  report  describes  some  interpretations  and  uses  of  eigen¬ 
values  and  eigenvectors  of  spectral  and  sample  spectral  density 
matrices  of  multiple  stationary  time  series. 


GORDON,  D.  W.,  Libyan  Earthquake  of  February  21.  1963,  Contract  No. 
Project  7.3,  U.  S.  Coast  and  Geodetic  Survey,  Washington,  D.  C., 

1964. 

This  report  covers  the  Libyan  earthquake  of  February  21,  1963, 
and  the  five  teleseismically  reported  aftershocks.  Its  purpose  was 
to  contribute  to  the  basic  data  concerning  earthquakes  and  to  examine 
possible  differences  between  seismic  waves  excited  by  earthquakes, 
and  those  by  explosions.  The  earthquake  is  discussed  under  these 
headings:  1)  instrumentation;  2)  WWSS  data;  3)  magnitude  calculations; 
4)  comparison  of  earthquake  and  explosion  seismograms;  5)  epicenter 
calculations;  and  6)  depth  considerations.  A  summary  states:  1)  the 
Libyan  earthquake  was  not  particularly  severe;  2)  its  magnitude  was 
5.3;  and  3)  extensive  damage  was  caused  by  shallow  focal  depths, 
alluvium  under  Barce,  loose  building  construction. 


GORSHKOV,  G.  S.,  "A  Catalog  of  the  Active  Volcanoes  of  the  Kurile  Islands 
Volcanoes  of  the  Northern  Islands,"  Akad.  Nauk.,  Bull,  of  Volcanological 
Stations,  No.  25,  pp.  96-178,  1964,  (Translated  from  Russian),  Contract 
SD-78. 

Active  volcanoes  of  the  Kurile  Islands  -  39  of  them  -  are  cata¬ 
logued.  The  following  information  is  given  about  each  of  them:  a) 
Synonyms  or  other  names  for  the  volcano;  b)  Location;  c)  Height; 
d)  Form;  e)  Geological  characteristics;  f)  Tectonics;  g)  Structure; 
h)  Age;  i)  Crater  (discussion  of  its  characteristics);  j)  Streams  of 
lava  -  composition  of  the  lava,  and  history  of  lava  deposits;  k)  Com¬ 
position  of  volcanic  products;  1)  Mineralogical  composition;  m)  Pyro¬ 
clastic  products;  n)  Mineralogical  compositioi.  of  slag;  o)  Flimarole 
minerals;  p)  Gases;  q)  Dates  of  eruptions;  r)  Type  of  Eruptions; 
s)  Peculiarities  of  volcanic  activity;  t)  Indications  of  eruptions;  u) 
Bibliography  (of  works  cited  at  the  back  of  this  study  -  relevant  refer¬ 
ences). 


GRAY,  G.  A.,  Array  Study,  Tech.  Rept.  No.  64-122,  Project  VT/036, 
Contract  AF  33(657)- 12007,  The  Ceotech.  Corp.,  Garland,  Texas, 

1964. 

Filtering  was  used  to  simulate  the  effect  of  10  different  seismo¬ 
graph  response  characteristics  on  several  teleseismic  P-wave  sig¬ 
nals.  The  signals  used  were  recorded  with  large  signal-to-noise 
ratio  on  the  short-period  seismographs  at  the  Wichita  Mountains 
Seismological  Observatory  (WMSO).  The  amplitude  of  the  first  half 
cycle  of  each  signal  (first  motion  amplitude),  relative  to  the  maximum 
signal  amplitude  generally  decreased  with  decrease  in  bandwidth.  If 
the  magnifications  of  the  simulated  seismographs  were  equalized  at 
the  period  of  the  predominant  microseisms  (6-sec  period),  the  first 
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motion  amplitudes  generally  increased  as  bandwidth  decreased  be¬ 
cause  of  the  resulting  Increase  in  magnification  at  shorter  periods. 


GRAY,  G.  A.,  Laboratory  and  Field  Evaluation  of  the  Willmore  Mark  II 
Seismometer,  Contract  VT/036,  AF  33(657)-12007.  Geotechnical 
Corp.,  Garland,  Texas,  1964. 

Shake  table  tests  were  conducted  on  a  Willmore  Mark  il  seismo¬ 
meter  at  The  Geotechnical  Corporation  laboratory  in  Garland,  Texas. 
Field  evaluation  tests  were  performed  at  the  Wichila  Mountains  Sels- 
mological  Observatory.  The  report  summarizes  the  results  of  these 
tests. 


GRAY,  G.  A.,  Operational  Evaluation  of  Broadband  Seismographs, 

VESIAC  Rept.  No.  4410-77-X,  Contr.  No.  SD-78,  Univ.  of  Michigan, 
Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

Described  is  the  broadband  three-component  seismograph  at 
the  Wichita  Mts.  Seism.  Observ.  (WMO),  which  was  designed  in  accor¬ 
dance  with  recommendations  of  the  Geneva  Conference  of  Experts. 
Preliminary  evaluation  of  detection  capability  indicated  that  the 
broadband  system  added  very  little  to  the  total  seismic  de  ection 
capability  of  WMO.  Examples  are  given  of  this  conclusion.  The 
identification  of  earthquake  phases,  especially  for  large  regional 
earthquakes,  seemed  to  be  the  only  area  in  which  the  broadband 
visual  presentation  was  often  superior  to  the  other  systems.  The 
broadband  vertical  seismograph  was  also  operated  at  a  higher  speed 
for  several  mouths  to  further  evaluate  its  detection  capabilities. 


GRECHNISHNIKOV,  G.,  and  V.  NOMOKONOV,  "Features  of  Refracted 

Waves  Generated  in  a  Medium  Containing  a  Vertical  Layer  (According 
to  Modeling  data),"  Vyssh.  Ucheb.  Zavedeniy  Izv,,  Geologiya  i  Razved., 
No.  2,  pp.  116-123,  1965,  (Translated  from  Russian),  Contract  DA  49- 
083  OSA-3137. 

The  authors'  investigations  were  oriented  toward  the  study  of 
solid  models  in  the  case  of  a  practicaliy  infinite  vertical  thickness 
of  the  lower  refracting  media.  Results  are  presented  for  plane  and 
curved  surfaces  of  a  lower  refracting  medium  containing  a  vertical 
bed  of  lower  velocity.  Apparatus  and  procedure,  the  method  of  obser¬ 
vations,  features  of  plane  boundary,  vertical  bed,  and  kinematic  and 
dynamic  features  are  discussed. 


GREEN,  P.  E.,  Effect  of  Using  Subarrays  on  the  Directivity  Pattern  of 
the  Extended  TFO  Array,  Contract  AF  19(604)-7378,  Lincoln  Labs., 
M.  I.  T.,  Lexington,  Mass..  1964  (OFFICIAL  USE  ONLY). 


GREEN,  P.  E.,  A  Large  Aperture  Seismic  Array,  Group  Rept. 

1965-1,  Contract  AF  19(628)-500,  Mass.  Inst,  of  Tech.,  Cam¬ 
bridge,  Mass.,  1965. 

The  Large  Aperture  Seismic  Array  is  an  experimental  system 
designed  to  provide  improved  capability  for  seismic  discrimination 
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relative  to  ihe  slgnaHhrough  the  usoTiTh0"  ^  ml,f  rO80,"n>lc  "olw 
and  a  larger  array  a  *"•«„  n  ™  !arpCr,numb<'r  nf  "‘‘r.norn 

for  this  purpose.  This  rcixirt  elves  1  hrM  ?n‘p,“y?d  tn  "el«nilc  arrays 

'ho  signal  Improvement  "‘To  bJ  whl^  lfC'Ch  °f  'hC  Way  ln  *hlcb 

description  of  the  various  mrts  of  n,T 51’/° l,owcd  h>’  a  *hort  physical 
currently  envisioned  Including  , £  'X '  of*  d*8‘«"  ■«  "  '« 
siKual  telemetry,  and  signal  processing.  r8’  arr;i>-  iwomcliy. 
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VESIAC  8364  VU 
AD  443  444 


uillabn 


No.'  AF  1 9  ( * '* nT".U 11 1  Jcc.h-  Su"'™-  Contract 
Mass.,  1964.  ’  °f  Tcch-  Lincoln  Labs..  Lexington. 

work  on  selsmT/ tkscrinTinatlon'fVErA  Nwirono^1'1  Lalkirnlory,s 
«re  discussed:  1 )  ll.e  ipp“c“ These  subjccls 
interest;  3)  the  distance  fiimre  inri  ,u  Used'  2* ,he  signals  of  primary 
clusioti  was  reached  that  Jurats  of  ?  n,aKni,ude  "Rure.  The  con- 
possibilities  for  sfgn if icanMniifrnvom  ^ °n~ ' e rs  offer  ,he  be«« 
is  heavily  oriented  toward  plinnini?  tnr  r  •  Tlus’  ,,ie  current  program 
large  horizontally  mss iblv Zl °f kfU,UrC  arrays  ,hat  art>  v^v 
summary  of  the  wdffdone  dir^i  ,hree;comP«nent  sensors.  A 
cussed.  Also  the  resuhs  B  he  P,er'°d  Under  rev»™  '«  dig- 

Work  is  being  done  on  ti  e  JoDllStlon"*?868  in  1,rORross  are  described, 
to  arrays.  application  of  communication  theory  ideas 
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^pt..Rept;T4^rTDTr^^^ 

Lincoln  Lab.,  MIT,  Lexington’,  Mass"  1965.  (  )  6?’ 

Physical  elements  of  thi  SySSj 7r?™£PWOrd,nR-  M°S*  °f  ,he 
been  anticipated.  Research  a nrt  ov  orklag  more  reliably  than  had 
processing  techniques  are  described  nnlfn  a“°n  wi,h  varlous  array 
detection  and  location  are  discussed  ’  resul’s  on  automatic  event 
soon  can  be  established,  tht Signal  nro^e/  res“lt>  LASA  capabilities 
be  made  final,  and  a  design  o?f  Do-Swe  arfWare  desiRn  can 

ttons  can  be  worked  out,  ff  needed.  gl°baI  ne,work  of  these  sta- 


w'th  the  signal  improvement  system  are" "d* “e  "“h 
se.snuc  instrumentation  are  also  reported 
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li**  *  628|m«67’  UnCt’,n  lJ>b *•  m*m«  I  nut,  Tech., ' 

Uxtnglofl,  Manx.,  1906. 

and  "/  ,hp  <>xl,rr,n'ental  USA  to  detect,  repriK-ess 

and  identify  telescUmlc  signals  have  |>een  evaluated  The  detailed  ’ 
rexultK  are  summarl/.ed,  and  current  performance  of  the  physical 

a  n..vcl  whom.  wWM»nd  «-l °n«.n.r<yr  °'a] U^l hfn ' ’pr.'^cBFlrw^f 
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.  u ; .  f*c  mSTA.,ralan,,ual  Tcch-  Hop,.. 

5107  ,  V  S’-  . ;  KS,)-Tft-67-18.  Contract  AF  10(628)' 

5107,  Mans.  Inst.  Tech..  Lincoln  Lah.,  Lexington.  Mass..  1966. 

Selsnn^ArravD  JXlT?.*  ',hC  °f  a  '“^lc  Large  Aperture 

mic  evenf«  ’  “‘,0n  *°  dc“ ?cl  and  r««K*»«V  locate  teleseis- 

s  mrt  llrj^  °  *CnCra,c  ou,puts  derived  from  various  Ion,;,  and 
short-period  seismogram  parameters,  particularly  those  related  to 

ZZJl  '.T'r  "’CMm  M  »™r"  Z  teSLr 

network,  1 1.,  I  cchanac  ,ncl,  dala  end  that  r«,,l,i  l«|,“  „.j 

t’roMed  rr^V  M t!  "nS  haS  bcp,n  10  feeelvc  attention.  Coni|nttr r-con- 
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MIT^011^  30  ‘  U,nC  ^7-  Contrac<  AF  19(628)-5167,  Lincoln 
Lab.  -  MIT.  Lexington,  Mass..  1967. 

con,,nua«l°n  °f  work  on  networks  embodying  both  large  and 

Stud  L  of  yS\P  ana  haVC  bCen  ‘,rePared  f°r  a  second  LASA  station 
fmnrnv*.  f  °n,"  dc,Pcllon  and  location  and  also  signal- to- noLse  ' 

proCTessTn"  nSitR  3rray  8,ruc,ures  arc  continuing.  Significant 

and  Surface  wifvc,8!^  re|>or|od! arC!*  »'  -k 


UKfcfcN  P. 
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nrpHfnJSmlC  s”urce  Idertlficatlon  studies  have  continued  during  the 

S)  wMI0/  lift  P,  USln,R  3  S,nR,e  lar«c  arra>'  Che  Montana 
nSitL  construction,  design,  and  seismic  surveying  have 

wlSthe  LASA^dSe6  ?^nd  larJ;e  array  in  NorwaV  <°  work  jointly 
nf  .  d,  h  s,a,lons<  Work  °n  improving  the  convenience 

of  machine  seismic  signal  processing  is  reported,  as  well  as  research 
on  ejjrth  structure,  microselsmlc  noise,  and  the  measurement  of 
long-baseline  earth  strain  using  laser  Interferometers 
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h**  imnhH  III#  4rH|f«r  Nl  il  jtlrnl  *r*  *nitt*|*  trtlMmtwr*  |»| 
altm**f  rnrnpMrk  *««nmili  pr««fwriimi  *******  rr<mr*i  m*  .c,.M*yfjni, 

i*»|  |or  I*-*,*  .**» «r  (Maitrd  Mwtir*.  t*w4ir  >  r|  «rtn  «ir  >1 

rfrfrrtabilHt  •"*!  *  *r  n«Hi*|  r tafarirr  mtf|*«r  m*im t 

rtili  Iron*  **  ou  IjVha  .Virxat  XCft&VIt 


C,HI  1  s*  1  •  3»r»*m*r  llj^rriwiwiio*,.  jirwumm.l  Tr*h.  Siw m.  Hr, a 
I  Julf  to  31  (kcrmorr  \Hl  Rcf«.  v,  MHI  T H  *AO«9.  Ortrart 
Alr  19167*1.4167,  limn  la  lah*.,  M,  I.  f..  Ir*in*-!r«*.  Hi**..  1*9* 


Riiimit  wmffr  lArMiltrMtn*  *«»V  itariv  Ihi*  rr,*»rilN£ 
h**  rmpta-tmf  l M|»rnM»£  iNr  iN  Ilf  *4  *Nori  |«n<*l  <Wr  iminaM. 

■u  «nr*  il  kmrr  ma*»u«*»r.  and  9*.  a.r  ..I  »  «kirr  tariff  t  *4  *iii  «, 
Inck-dn*  r*,«rt  lallf  I  hr  SOH.lAH  Mir  In  SaMt***  la.  Ilurtnr  IM* 
prrlod,  plan.  in  opCfadr  nut  Mftul  analtM*  rapahllilt  and  il  I9r  *4*ir 
llmr  mmr  min  rVowr  pmtimtly  In  thr  aradrmir  |urt  *4  VI.  I.  T  hair 
rrarhrd  partial  Irviim*. 


lilll  I  X.  I*  I'..  $ri*mir  I6*«rimiiuit.«.  frmianmial  Trth.  Kunm  Hr**.. 
I  Jimurr  «nS0  Jiim-  I&9.  ||r,4  V««.  IM)  Tim  149  Own  ran  Al 
I9f(26|*4|r.7,  linmln  Ub*..  VI  I.  T..  I  rMnclmt,  VI***  .  19*9. 

Ib-limK-  »Murrr  idrrttlirallnn  nnrh  during  ihi*  rrprttri  |>rrl«*t 
ha*  rnphj«i,*rri  rnntimirrt  Mwlir*  »4  «h»M-|irri.%|  diKrtminanl*.  in 
parlirular.  thr  (th>  *iral  wmrrr*  *4  *nmr  n!  ihr  *|*rrlral  Hfrrl*  *4c 
•rnrrl.  allrm|4*  In  n|t|n||  ar rat  *  nf  *r«rral  ilm>4nri  Mlomrlrr*' 
arrrtwrr.  and  a  pr*4*al<iliMir  mndrl  n|  ihr  Inn  rurrrnllv  mn,l  t»mm- 
l*ln<  di*r  r  iminani*. 


(f.HI.KX,  P,  K„  B,  J  ,  («ltl  I.XV  II  I3I.  Appliraiinn  t«l  I  iryr  Anrrltirr  Arrav 
Trrhniqur*  In  T*unam l  Warning  .  TVcTi  V«4r.  7ln<  TX  19fT  rwT, 
Cnnlrarl  AT  l^lblHKSiSi.Tjnrnln  l^h*..  Via**.  In*1.  ol  Trch.  latt- 
Inctoii,  Via**,,  1967, 

A  tirtrf  rAamlnaltnn  I*  madr  »>l  Ihr  potmilallllm  nl  *  rlnclr  larer 
llh**  Ihr  Vlnnlana  I  ASA  In  pmtlrili^  rapid  l*unaml  naming  infnr 
mallnn  Imm  rartN|uakr*  al  lrlr*rl*mlc  dl*lanrr*  Imm  ihr  array.  Il 
appear*  lhat  *|>r«*l  and  loraiim  arrurary  nl  *urh  a  *iailnn  arr  aditjuair. 
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VKKAC  19,303  VU 


V  ESI  AC  14.978  VU 
AD  639  197 


VESIAC  15,716  VU 
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Mr(«h  drtrrmliuthm  fmm  depth  phano  nhwrval Ion  It*  somewhat  on- 
tuiwnl  romiurrtl  m  that  available  from  a  small  station,  Imt  the  rella- 
Mlltr  nl  determination  by  the  combined  use  of  depth  pin  mm,  Imdy- 
surface  magnitude  dtllrrr  tret*,  and  >urfare  wave  dominant  period  Is 
Mill  ltd  as  reliable  as  required,  The  emp.rlcally  ob*crv«l  limit  on 
tsunami  magnitude  lm|*iseri  by  water  dej»th  Is  explained. 


fSNKkS,  I*.  K„  K,  J.  hi  l.l.\  J.  C A  PON.  and  f(,  T.  IACOSF  lar  t  Array 
Msmoh^v  *fl.  Ile|»l..  Contract  Agency  Document  Mass.  Inst,  of'" 
Tern.,  ianroln  Ub*.,  la-xlncton.  Mass..  196!) 

This  fupet  rinse  t  llirs  the  coni rlhut tons  that  haw  originated  In  the 
last  three  years  from  «l*e  processing  of  data  pat  he  ml  I.-,  the  many 
seismometers  of  the  barge  Aperture  ft-lsmlc  Array. 

Fn»m  lire  fiurvlv  scientific  |«itnl  of  view,  perhaps  the  most  Intel 
esttnp  results  are  those  concentr'd  with  earth  stmeture  and  the  de¬ 
tailed  spatial  dccomimstllon  of  the  mirmsetsmir  noise  field.  From 
the  functional  fintnl  of  view,  the  Improved  ability  to  discriminate  ex¬ 
plosions  and  earlli)uakes  Is  the  lm|s>rtnnl  result.  And  last  of  all. 
there  have  hern  several  contributions  to  applied  information  theory 
tn  the  development  of  leclr lques  for  processing  multiple  time  series 
and  for  an.1l//1np  the  resulting  parameter  measurements. 


Cltl.l.H,  I’  I.  ,  .111.,  ft  V  WOOD,  .lit.,  barge  Aperture  Seismic  Array 

Inin! ler  *  T,v1'  No*  1,2  ••  Wept-  &'•  KftJTfTfW-i&i.  Contract 

AT  I9(52«T-5I67.  I.incoln  bill.,  Mass.  Inst.  Tech,,  Lexington,  Mass 

1966, 

Presented  are  the  results  of  a  study  of  Hie  ox]>crimental  LASA 
In  Montana.  An  attempt  has  been  made  to  draw  conclusions  from  the 
study  of  this  station  about  the  performance  that  might  lie  exacted 
from  a  worldwide  net  of  them.  The  rc|tot'l  discusses  reliability  and 
continuity  of  observations  from  a  LASA  system,  threshold  levels  for 
automatic  detection  and  location  of  weak  events,  various  S/N  enhance¬ 
ment  processes  available  for  on-line  and  off-line  use,  and  the  effect 
of  such  enhancements  on  the  ability  to  discriminate  source  types.  A 
system  of  high  reliability  seems  to  he  the  result.  Accuracy  of  the 
detection  threshold,  off-line  processing  gains  in  SNR  and  improvement 
In  ability  to  see  waveform  figures,  are  discussed. 


GREEN,  R.  W.  E.,  a.  L.  HALES,  Travel  Times  in  the  Central  United  States 
for  Project  EARLY  RfSE  (Abstract).  Contract  AF  49(638)-  174C.  South¬ 
west  Center  for  Advanced  Studies.  Dallas,  Texas,  1967 

During  Project  EARLY  RISE  seismic  observations  were  made 
along  two  profiles  (1)  from  Lake  Superior  through  Topeka,  Wichita 
and  San  Angelo  to  the  Texas-Mcxlco  border,  and  (2)  from  bike  Superior 
through  Dubuque  and  Little  Rock  to  the  Arkansas- Louisiana  border, 
fn  addition  travel  times  were  observed  along  an  arc  at  a  radius  of 
about  1250  km  from  the  shot  point  from  West  Virginia  to  the  Kansas- 
Ncbraska  border.  P  travel  times  along  the  two  profiles  were  the 
same  within  the  observational  error.  The  apparent  velocity  was  8.15 
km/soc  for  distances  between  280  and  700  km. 
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From  700  km  to  2200  km  the  times  are  in  general  within  half  a 
second  of  a  line  with  apparent  velocity  8.47  km/sec.  Calculations 
show  that  the  travel  times  can  be  fitted  reasonably  well  by  a  model 
in  which  the  velocity  below  Moho  is  8.02  km/sec.'  The  velocity  rises 
to  8.16  km/ sec  at  a  depth  of  about  90  km,  increases  to  8.28  km/sec 
at  that  depth,  and  then  to  8.40  km/sec  at  250  km.  However  there  is 
some  indication  of  a  break  in  travel  time  at  1500  km,  and  amplitudes 
fall  fairly  sharply  beyond  that  point  suggesting  that  the  structure  is  in 
fact  more  complex.  Model  calculations  will  be  presented  illustrating 
the  range  of  interpretation  which  is  consistent  with  the  data. 


VES1AO  15,735  VU 


GREEN,  R.  W.  E.,  and  A.  L.  HALES,  Travel  Times  from  Lake  Superior 
Shots,  1966,  Interim  Tech.  Rept.  No.  2,  Project  EARLY  RISE,  Con- 
tract  AF  49(638)- 1746,  Southwest  Center  for  Advanced  Studies 
Dallas,  Texas,  1967.  ’ 

Amplitudes  of  Early  Rise  arrivals  have  been  reread.  The  mean 
amplitudes  for  each  station  are  shown  in  tabular  and  graphic  form. 


VESIAC  9607  VU 


GREENSFELDER,  R.  W.,  The  Problem  of  Determining  Depth  of  Focus 
with  AppHcations  to  Nevada  Earthquakes,  GRANT  AF-AfOSR-646-64 
(AFOSR),  Univ.  of  Nevada,  Reno,  Nev.,  1964. 


The  basic  principles  of  hypocenter  location  are  discussed,  with 
special  attention  to  the  determination  of  depth  of  focus,  and  to  factors 
and  conditions  controlling  error.  The  P„-Pn  method  is  theoretically 
developed  and  then  applied  to  Nevada  earthquakes,  and  it  is  found 
that,  as  expected,  the  method  is  dependent  on  the  crustal  model  used. 
The  appearance  of  large  errors  in  depths  of  focus  calculated  for 
some  Nevada  earthquakes  leads  to  the  conclusion  of  a  major  discon¬ 
tinuity  in  crustal  thickness  (ca.  10  km)  north  and  east  of  Walker 
Lake,  Nevada,  This  discontinuity  may  have  its  surface  expression  in 
the  Walker  Lane,  a  major  right-lateral  shear  zone.  This  zone  has 
been  defined  on  both  physiographic  and  geologic  grounds. 


VESIAC  18,659  VU 


GREENFIELD,  R.  J.  and  It.  M.  SHEPPARD,  The  Moho  Depth  Variations 
Under  the  LASA  and  Their  Effect  on  dT/dA  Measurements,  Sci.  Rept., 
Contract:  Agency  Document,  Mass.  Inst,  of  Tech.,  Lincoln  Labs., 
Lexington,  Mass.,  1968 

The  LASA  array  in  Montana  was  used  to  measure  the  slope  of  the 
travel  time  curve  for  events  with  epicenters  to  the  northeast  and  south¬ 
east.  Lateral  inhomogeneities  under  the  array  introduce  large  rela¬ 
tive  arrival  time  errors  (station  residuals).  A  model  for  the  crust 
under  LASA  is  proposed  which  can  explain  the  station  residuals. 

Tii is  crustal  model  accounts  for  the  major  differences  between  the 
measured  and  Jeffreys- Bullen  values. 


VESIAC  6050  VU 
AD  413  819 


GREGSON,  V,  G.,  T.  J.  AHRENS  and  C.  F.  PETERSEN,  Dynamic  Properties 
of  Rocks,  Final  Rept.,  Contract  No.  AF  19(604 )-84197Stanford  Res.  Inst 
Menlo  Park,  Calif.,  1963. 

Hugoniot  equation  of  state  data  in  the  pressure  range  5  to  250  kb 
have  been  obtained  for  quartzite,  sandstone,  calcite,  marble,  lime- 
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stone,  plagioclase,  and  basalt.  The  data  were  obtained  by  conventional 
shock  wave  techniques  which  measure  shock  and  associated  free- 
surface  velocities.  Impedance  match  solutions  were  obtained  for 
porous  rocks.  Given  are  the  high  values  of  the  Hugoniot  elastic  limit 
that  were  observed  in  solid  rocks.  Porous  rocks  show  considerably 
reduced  values  amounting  to  approximately  5  kb  in  sandstone  and 
limestone.  Four  phase  transitions,  indicated  by  multiple  shock  fronts, 
are  observed  in  calcite.  No  simple  relation  between  these  and  the 
reported  transitions  observed  in  static  experiments  is  evident. 


VESIAC  14,174  VU 
AD  630  515 


GRIFFIN  .1.  N.,  Applications  and  Development  of  Polarization  (Remode) 

Filters,  Rept.  No.  SDL  Rcpt.  141,  Contract  VT/6702,  AF  33(6571-15919, 
Teledviie  Industries,  UED,  Alexandria,  Va.,  1966. 


Polarization  filters  of  the  REMODE  class  are  described.  Also 
described  are  filters  having  low,  intermediate,  and  high  selectivity 
in  detecting  rectilinear  motion  which  has  a  specified  direction  and 
degree  of  polarization. 


Two  digital  filters  of  intermediate  selectivity  are  demonstrated 
as  aids  in  the  detection  and  identification  of  depth  phases  in  the  highly 
polarized  coda  of  teleseismic  P  phases.  One  is  normalized,  the  other 
is  un-normalized. 


VESIAC  9571  VU 
AD  462  159 


GRIFFIN.  J.  N.,  Field  Study  of  Variation  in  Characteristics  of  Seismic 
Noise  and  Signals  with  Geologic  and  Geographic  Environment,  Semi¬ 
annual  Rept.,'  UfcD  Rept.  No.  AAD  62-39,  VT/078,  Contract  AF  33(600)- 
42048,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1962. 

Project  VT/078  recording  of  seismic  signal  and  noise  for  corre¬ 
lation  with  geologic  and  geographic  environment  has  been  completed 
in  California,  and  continues  in  the  Appalachian  Mountains.  After  tab¬ 
ulation  of  all  noise  and  environmental  data  for  California  Stations,  a 
system  of  linear  equations  was  set  up  relating  noise  levels  of  1.25  - 
1.50  sec  period  to  environment.  Solution  of  these  equations  hopefully 
will  yield  an  array  of  coefficicnls  showing  noise  level  changes  caused 
by  a  unit  change  in  each  environmental  variable.  Findings  concerning 
noise  amplitude  correlations,  noise  source  directions  in  the  Pacific 
Northwest,  and  the  period  noise  observed  at  inland  Pacific  Northwest 
stations  are  given. 


VESIAC  14,979  VU 
AD  800  364 


r.ntFFIN  .1  N  .  REMODE  Sienal/Noise  Tests  in  Polarized  Noise,  Sci,  Rept. 
No.  162,  Contract  VT/6702,  AF  33(6571-15919,  Tclcdyne  Industries, 
Inc.,  Earth  Sciences  Div.,  Alexandria,  Va.,  1966. 

A  rectilinear  motion  detector  has  been  developed  which  has  con¬ 
trollable  sensitivity  to  the  phase  and  direction  of  ground  motion.  In¬ 
put-output  SNR  tests  were  conducted  on  the  detector,  using  as  test 
data  a  P  phase  which  had  been  inserted  into  signal-generated  noise  at 
several  values  of  SNR.  In  noise  which  was  polarized  in  a  different 
direction  from  the  signal,  the  detectors  with  high  directional  sensi¬ 
tivity  provided  large  SNR  gains  at  high  input  SNR  levels.  Gain  de¬ 
creased  rapidly  as  input  SNR  levels  fell  to  0  db  and  lower.  In  noise 
polarized  in  the  same  direction  as  signal,  SNR  gain  was  low. 
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VESIAC  8970  VU 
AD  452  842 


VESIAC  8482  VU 
AD  446  578 


VESIAC  19.101  VU 
AD  844  471 


VESIAC  20,424  VU 
AD  875  945 
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GRIFFIN,  S.  F.,  and  J.  MASSE,  Short-Period  Deep-llole  Triaxial  Seis¬ 
mometer,  Tech.  Rept.  No.  64-126,  ProJecT  VT7072,  ContracTAF- 
33(657 )-9967,  The  Geotech.  Corp.,  Garland,  Texas,  1964. 

A  short-period  deep-hole  triaxial  seismometer  has  been  built. 
"Die  instrument  consists  of  three  identical  modules  stacked  inside  of 
a  5-in.  diam.  case  and  rotated  120  deg.  with  respect  to  each  other. 

Die  natural  frequency  of  each  module  is  1  cps,  the  maximum  operat¬ 
ing  depth  is  10,000  ft  with  an  internal  resistance  of  400  ohms,  and 
each  inertial  mass  is  13  kg.  A  seven-conductor  cable  and  a  stepping 
switch  inside  the  case  permit  remote  operation  of  electromagnetic 
calibrators,  mass  position  motors  and  indicators,  and  a  hole  lock. 

GRIFFIN,  S.  F.  and  .1.  C.  MOORE,  Improved  Shake-Table  System,  Contract 
No.  VT  '072,  AF  33(657)-9967,  Geotechnical  Corp.,  Garland  Texas 
1964.  ’ 

An  improved  shake-table  system,  which  includes  vertical  and 
horizontal  tables,  was  built,  iested  and  calibrated.  The  system  has 
an  elect rohydraulic  drive  that  can  be  controlled  by  magnetic-tape 
playback.  Therefore,  seismographs  can  be  tested  with  actual  seismic 
signals.  Large  steel  diaphragms  in  the  suspension  systems  provide 
high  spring  rates  and  restraint  against  nonaxi.nl  motions.  Motion 
monitors  permit  accurate  determination  of  wave  type,  phase,  and 
table  amplitude.  Displacements  of  the  vertical  and  horizontal  tables 
are  calibrated  with  an  error  no  greater  than  1",',  by  use  of  an  optical- 
flats  calibrator  and  a  capacitance  micrometer,  respectively. 


GR1SSON,  D.,  .1.  R.  SIIERW1N.  and  R.  C.  SHOPLAND.  Development  of  l.P 
Wave  Discrimination  Capability  Using  LP  Strain  Instruments,  Quar¬ 
terly  Rept.  No.  1,  1  July  to  36  Sept.  19ftB7Rept.  No.  TR  68-44.  Con- 
‘ract  VT  8706,  F33657-69C-0121,  Teledyne  lndust.,  Inc..  Geotech 
D;v..  Garland,  Texas,  1968 

The  design  of  strain  seismographs  capable  of  detecting  long- 
period  seismic  motion  is  in  progress.  The  moving  coil-permanent 
magnet  and  the  direct  current-variable  capacitance  techniques  appear 
to  be  the  most  promising  and  laboratory  models  of  transducers  using 
these  techniques  are  being  constructed  for  testing.  Many  mines  in 
the  Pay  son,  Arizona,  and  the  Las  Cruces,  New  Mexico,  area  have 
been  visited.  Three  mines  meeting  many  of  the  requirements  for 
instrument  installation  were  located  and  could  be  used  if  necessary 
improvements  are  made. 


GUDZ1N,  M.  G.,  Evaluation  of  the  Vertical  Long- Period  Seismometer, 
Sprengnether  Model  S- 5100V,  Special  Evaluation  Rept.,  Rept.  No.  TR 
VO-30,  Contract  VT  '0704,  F33657-70C-0733.  Telcdyne-Gcotech.  Gar¬ 
land,  Texas,  1970 

The  Sprengnether  Model  S-5100V  seismometer,  equipped  with 
both  electromagnetic  and  capacitive  transducers,  was  assembled  and 
tested  in  the  laboratory  and  in  a  vault.  Daia  concerning  its  measured 
performance  characteristics  were  collected  and  evaluated. 
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VESIAC  13,858-C  VU 
AI)  648  415 


GUDZIN,  M.  G.,  Progress  Report  on  Long- Period 
LASA,  Contract:  VT/4051,  AF  33(657)-l2l45, 
Geotech.  Div.,  Garland,  Texas,  1965. 


Instrumentation  for 
Teledyne,  Inc., 


This  is  a  report  of  the  work  undertaken  to  establish  an  LP  detec¬ 
tion  and  recording  capability  at  LASA.  It  includes  a  description  of 
the  prototype  installation,  a  description  of  the  results  of  tests  with 
the  prototype  equipment,  a  description  of  the  work  done  with  para¬ 
metric  amplifiers,  a  presentation  of  present  plans  for  the  LASA  LP 
seismograph  system,  and  a  consideration  of  studies  that  might  be 
undertaken  using  data  acquired  by  the  system 


VESIAC  5566  VU 


GUD£!N;  Nv  GV  Wichita  Mountains  Sei sinological  Observatory.  Semiannual 
£epl-  N°‘  ^Contract  No.  W036,  AF  33(600)-4l3T8TGiStechnical 
Corp.,  Garland,  Texas,  1961. 

w  J!"SJe'T  sui’lmarizes  work  on  ,he  program  connected  with  the 
Wichita  Mountains  Seismological  Observatory  from  July  1  through 

December  31,  1960.  Operation  of  the  station  started  on  October  1 
and  included  an  attempt  to  collect  data  from  the  SCOOTER  shot  of 
October  12  to  14.  The  short-period,  narrow-band  and  broad-band 
instruments  detected  no  signals  from  SCOOTER.  The  facility  in- 
Fj!,d/?s  ^ 1  seismometers  for  which  operating  parameters  are  tabu- 
lated  Tables  contain  the  data  recorded  through  December,  the 
schedule  for  completion  design  and  evaluation  tasks,  the  distribution 
of  equipment  and  the  seismograph’s  response  characteristics.  Other 
work  in  progress,  concerning  calibration,  data-handling  and  data- 
storage  procedures,  analysis  procedures  are  described. 


VESIAC  16,374  VU 
AD  815  682 


GUD?RN67M',7G  nF'  M(  UP  System,  Final  Kept.,  Rept.  No. 

TR  67-17,  Project  VT/6701,  Contract  AF  33(657)-15190  Teledvne 
Co.,  Geotech,  Garland,  Texas,  1967. 

During  the  time  period  from  August  1965  to  October  1966,  a  set 
of  three-component  long-period  instrumentation  was  added  to  each 
subarray  of  the  Montana  LASA.  The  instrumentation,  which  provides 
analog  signaLs  to  the  existing  data  handling  and  telemetry  system  of 
the  LASA,  consists  of  three  LP  seismometers  housed  in  an  under¬ 
ground  concrete  vault  and  a  three-channel,  solid-state  parametric 
amplifier  located  in  the  Central  Telemetry  Housing  at  each  subarray. 
Equipment  for  interconnection  of  the  instrumentation,  lightning  pro- 
tection  and  remote  adjustments  to  the  seisn  jmeters  was  installed. 
During  the  installation,  each  set  of  instrumentation  was  calibrated. 
This  report  briefly  describes  the  instrumentation,  the  installation  and 
calibration  procedures,  and  the  problems  encountered  during  the  in¬ 
stallation  of  the  LASA  LP  system. 


VESIAC  6886  VU 
AD  409  864 


"  MnK'nm  Wave  A»enuation.  Spec.  Rept.  No.  7,  Contract 
No.  AF  19(604)-#5l7,  Texas  hist.,  Dallas,  Texas,  1963, 


Studies  were  made  to  determine  azimuthal  and  path  dependence 
of  surface  wave  amplitude  using  the  data  available  in  the  program,  for 
possible  application  to  the  problem  of  distinguishing  earthquakes  from 
explosions.  The  study  showed  that  surface  waves  from  blasts,  like 
those  from  earthquakes,  do  not  form  circular  radiation  patterns  about 
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their  points  of  origin.  Change  in  relative  surface  wave  amplitude  is 
expected  as  a  function  of  azimuth  from  earthquakes,  but  there  is  less 
clear  reason  why  very  much  deviation  from  a  circular  pattern  should 
be  evident  for  nuclear  blasts,  as  was  the  case  with  the  limited  data 
studied.  Discussed  is  relation  of  anomalous  amplitudes  to  surface 
wave  travel  paths  and  local  geology.  Also  presented  are  results  from 
explosion  records. 


GUIDROZ,  R.  R.,  World  Wide  Collection  and  Evaluation  of  Earthquake  Data, 
Semiannual  Tech.  Rept.  No.  5,  Vol,  I  -  Review  of  the  Program,  Contract 
No.  AF  1 9(604 )-85 17 ,  Texas  Inst.,  Dallas,  Texas,  1965. 

VESIAC  7060  VU  This  volume  is  the  first  in  a  series  on  "Worldwide  Collection  and 

Evaluation  of  Earthquake  Data".  The  purpose  of  the  overall  program, 
and  Texas  Instruments'  role  in  it  are  discussed.  A  review  of  current 
work  in  '-eluded.  Details  of  the  report  are  presented  in  the  following 
seclions:  1)  review  of  1963  studies;  2)  review  of  1960  studies;  3)  re¬ 
view  of  reports;  and  4)  summary  of  findings.  The  studies  presented 
here  are  mainly  on  seismicity  evaluation,  and  fall  into  four  major 
catagories:  seismicity,  noise,  earthquake,  and  explosion  studies. 

Other  studies  are  included — focal  mechanisms,  azimuthal  and  path 
attenuation  effects,  wave  or  phase  identification,  phase  velocities,  etc. 
Gross  worldwide  assessmement  or  "calibration"  is  discussed. 


GUIDROZ.  R.  R.,  Worldwide  Collection  and  Evaluation  of  Earthquake  Data. 
Semiannual  Tech.  Rept.  No,  V,  Vol.  II,  Stalion  Assessment,  Con.  No. 

AF  19(604 )-85 17 ,  Texas  Inst,,  Dallas,  Texas,  1963. 

VESIAC  7061  VU  This  volume  is  the  second  in  a  series  on  "Worldwide  Collection 

and  Evaluation  of  Earthquake  Data."  The  discussion  here  centers  on 
capabilities  of  seismograph  stations  from  which  data  were  obtained. 

The  report  has  two  sections:  1)  Section  I  describes  the  methods  used 
in  evaluating  individual  stations.  Based  on  this  evaluation  (which  in¬ 
cluded  perceptibility,  instrumentation,  and  personnel)  23  stations  were 
selected  for  the  best  recording  capabilities  in  1960.  2)  Section  II  con¬ 
tains  a  data  sheet  on  each  of  the  stations  from  which  records  were 
collected.  Data  on  each  sheet  include  description  of  the  station's 
instrumentation,  location,  environment,  and  other  pertinent  factors. 

GUIDROZ,  R.  R.,  Worldwide  Collection  and  Evaluation  of  Earthquake  Data, 
Semiannual  Tech,  Rept.  No.  V,  Vol.  Ill  Noise  Spectra,  Contract  No. 

AF  19(6041-  R5 17,  Texas  Inst.,  Dallas,  Texas,  1963. 

VESIAC  7062  VU  This  volume  is  the  third  in  a  series  on  "Worldwide  Collection 

and  Evaluation  of  Earthquake  Data".  A  method  for  obtaining  relative 
noise  power  density  spectra  from  simple  polarity  information  was 
developed  by  Texas  Instruments,  and  reported  on  October  31,  1962, 
in  Semiannual  Technical  Report  No.  III.  Methods  for  obtaining  abso¬ 
lute  spectra  and  ground  motion  from  relative  spectra  have  subsequently 
been  developed  and  are  described  here.  Section  I  of  this  report  deals 
with  relative  power  density.  Section  II  discusses  in  detail  the  means 
of  obtaining  absolute  values  from  the  relative  spectra.  In  an  Appendix, 
205  relaiive  noise  power  density  spectra  are  presented.  The  means 
by  which  the  data  used  for  this  computation  was  obtained  is  presented 
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CUIDROZ,  It  ft,  T.  W  IIARLFY,  and  I)  G,  KZKI.I,  30  Day  Or  ran  Datum 
Seismograph  Modification  and  Testing  <>l  Nineteen  Orran  •  flolium  fcl* 
mog rapns,  Final  llept . ,  rS» ,  ■  Kov  IOC6,X«*ntn»ct  AF  lOfOJIH-SflSff 
Texas  Instruments,  Inc.,  Dallas,  Texas,  1X0 

VKSIAC  15,532  VU  Dallas  modificath  ns  and  tests,  Albuquerque  land  tests,  shallo* 

AD  649  982  and  deep  water  testa  *-»!  the  coast  ol  California,  and  antenna  tests  mere 

run  to  prove  that  the  Orean- Hot  tom  i‘ *lsmogra|>h  Is  a  practicable 
scismugraiih  Dallas  modifications  included  pressure  switches  added 
to  the  radio  transmitter  and  the  beacon  light  A  new  high-prrcishm 
motor  was  added  to  the  tape  recorder.  Pressure  transducer  sensitivity 
was  increased  by  approximately  20  (lb.  The  trigger  Itnard  mas  rede¬ 
signed  for  sonar  recall.  The  U-)olnt,  battery  boxes,  l*4tom  and  side 
plugs,  and  secondary  release  mere  also  modified,  and  an  input  Idler 
was  added.  Albuquerque  land  tests  showed  almost  exact  duplication 
between  OltSdata  and  that  from  adjacent  reference  seismometers 


GUIDKOZ,  It.  It..  T.  IIARl.KY.  and  It.  KIMI.KR.  30 -Day  Ocean -Dot tom 
Seismograph,  Shallow  and  Deep  Water  Tests.  Final  Hrpt,.  Supple¬ 
ment,  wTT  1685  to  February  19G6.  Contract  AF  19(6281-4075. 
Texas  Instruments.  Inc..  Dallas,  Texas.  I9C6, 

VKSIAC  19,025  VU 
AD  660  130 


A  shallow  and  deep-mater  test  program  mas  conducted  to  assess 
the  system  performance  ol  19  ocean-bottom  seismograph  units.  The 
lest  results  were  evaluated  lor  rale  of  recovery  of  units  and  operation 
of  electrical  and  mechanical  components. 


GUIDKOZ,  It.,  F.  It,  HOWARD,  and  .1  FREDERIC,  Explosion  Pribram  - 
Kurile  Isiaisis  Experiment,  Spec  R»*pt .  No.  2  -  Ocean- flot tom  Sels- 
mogra(ihTRxpcrlmcnts.  "Project  VT  6708,  Conlraci  F33G57-67C-0I05, 
Texas  Inst.,  Inc.,  Dallas.  Texas.  1967. 

VKSIAC  17,028  VU  Tills  report  details  the  procedures  developed  for  the  explosion 

AD  661  288  program  and  gives  the  reliability  of  the  calibration  program.  The 

explosive  used  mas  120,000  Hi  of  high-energy  coni|»osltlon  |l  parked 
in  50-lb  cubical  cans,  which  mas  shot  In  ten  5. 2-lon,  six  l-ton  and  one 
1. 5-ton  packages.  These  charges  were  exploded  in  a  network  designed 
to  provide  optimum  recording  on  the  occan-liottoni  Instruments  and 
minimum  damage  to  marine  life.  The  shots  were  restricted  to  the 
following  conditions:  daylight  hours,  2  ml  o-  more  from  any  approach- 
Ing  vessel,  a  minimum  v  f  13000  fm  of  water  depth,  and/or  more  than 
100  km  front  land. 


GUMPER,  F,  J.,  Research  PI  reeled  Toward  the  Use  of  laing  and  Inter- 

medlate  Period  Seismic  Waves  for  TKe  tdcntificalion  oPSl stifle  Sources. 
Annual  Tech.  Rept,  No,  i,  1  August  I9GI)  to  T  August  1969,  Contract 
FI9628-68C-034I,  Laimont-Dohcrty  Geol,  Ohserv..  Columbia  Univ„ 
Palisades,  N.  Y.,  1969 

VKSIAC  19,883  VU  Scismologica!  rcsearcl.  supported  by  Air  Force  contract  FI9 

AD  695  495  (628 )-68 -C-034 1  at  Ihc  Lamont- Doherty  Geological  Observatory  Is 

summarized  lor  the  |>criod  I  August  I96P  to  I  August  1969,  During 
this  period  significant  advances  have  lieen  made  toward  tbc  use  ol 
long  and  Intermediate  period  seismic  waves  for  the  identification  of 
seismic  sources.  Our  increased  understanding  of  many  features  ol 
the  seismogram  has  enhanced  its  utility  In  detecting  and  Identilying 
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small  seismic  events,  A  large  network  of  long  and  Intermediate 
period  Instruments  has  been  operated,  and  new  high  sensitivity,  broad¬ 
band,  low  noise  instruments  have  been  developed  which  have  proved 
especially  effective  for  detecting  and  discriminating  small  events, 
ffcudics  of  seismicity  and  focal  mechanisms  for  several  tectonic  re¬ 
gions  and  the  attenuation  of  the  Sh  phase  have  provided  additional 
support  for  .lie  model  of  the  New  Global  Tectonics.  Study  of  the  rela¬ 
tive  excitation  of  both  body  waves  and  surface  waves  by  earthquakes 
and  explosions  have  continued  to  reveal  It  to  be  a  powerful  discrim¬ 
inant  between  the  two  sources.  The  steady  development  of  computer 
programs  has  permitted  rapid  and  sophisticated  analysis  of  both  con¬ 
ventional  and  Large  Aperture  Seismic  Array  data.  Thus,  important 
progress  has  been  made  toward  detecting  and  identifying  seismic 
events. 


GUNTHER,  S.,  "Influence  of  the  Atmof.pberic  Pressure  Changes  on  the 
Solid  and  Liquid  Components  of  the  Earth's  Surface,"  Zeltschrlft  fur 
Phystkatische  Krdkundc,  Vol.  H,  pp.  71-152,  1895,  (Translated  from 
Germ  a  n  ),Co  m  r  a  ct  bA  49-083  OSA-3137. 

The  author  considers  the  problem  of  whether,  and  to  what  extent, 
variations  in  pressure  in  the  lithosphere  and  the  hydrosphere  of  the 
earth  arc  caused  by  changes  In  atmospheric  pressure.  First,  he  studies 
whether  a  changing  load  of  atmospheric  pressure  can  cause  differences 
In  ground  lcvci  which  could  be  detected  by  Improved  equipment.  Second, 
microseismic  vibrations  are  considered,  third,  voicanlc  phenomena 
arc  studied.  Next,  the  author  considers  water  level  variations  of  a 
longer  period,  and  those  which  are  rapidly  equalized.  Finally  he  con¬ 
siders  atmospheric  pressure  in  relation  to  mineral  and  fresh-water 
springs. 


GUPTA.  R.  N.  and  G.  It.  MC  TAGGAHT-COWAN.  Crustal  Seismic  Re¬ 
fraction  Profiles  -  A  Compilation.  Contr.  No.  AF  19(628)-222,  Univ. 
of  Toronto,  Toronto,  Canada ,  1084. 

This  document  is  the  first  annual  supplement  to  "The  Crustal 
Sclsm'c  Refraction  ProfHcs--A  Compilation"  by  McConnei  and 
McTaggart -Cowan  (1963).  Three  maps  are  included  which  give, 
respectively,  the  profile  location,  velocity  in  the  upper  mantle,  and 
the  depths  to  the  Moho  Discontinuity  as  determined  by  the  newly 
reported  profiles  in  North  America.  An  errata  is  attached  which 
gives  the  correct  version  of  the  profiles  which  are  In  error  in  tiie 
original  study. 


GUREVICH,  G.  1.,  "The  Dejmndence  Between  Stresses  and  Displacements 
In  the  Presence  of  Great  Strains  in  the  General  Case  of  Three-Dimen¬ 
sional  leading,"  Trudy  Inst.  Flztkl  /.emit,  Akad.  Nauk.  SSSR,  No.  2, 
pp.  27-59.  1959,  (Translated  from  Russian).  Contract  DA  49-083  OSA- 
3137. 

It  has  been  shown  by  a  number  of  examples  that  if  the  exponential 
dependence  of  the  relaxation  time  on  the  stressed  state  and  temperature 
is  taken  into  consideration  in  it,  the  well-known  Maxwell  relaxation 
equation  in  its  main  features  characterizes  the  regularity  of  the  strain 
common  to  bodies  of  different  structure  which  are  in  any  degree  of  a 
condensed  ("solid-liquid")  state. 
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However,  as  follows  from  the  physical  meaning  of  the  Maxwell 
equation  examined  in  the  regularity  described  by  that  equation  applies 
to  the  same  degree  to  large  as  to  small  strains  and  can  be  mathemati¬ 
cally  expressed  in  a  form  whose  applicability  is  not  limited  by  the 
magnitude  of  the  strains  and  shifts. 

GUREVICH,  G.  I.,  "A  Generalization  of  the  Maxwell  Equation  for  the  Three- 
Dimensional  Case  with  Consideration  of  Small  Elastic  Afterworking," 
Trudy  Inst.  Fiziki  Zemli,  Akad.  Nauk,  SSSR,  No.  2,  pp.  60-74,  1959, 
(Translated  from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  16,507  VU  In  this  report,  three-dimensional  correlations  between  strains 

and  stresses  for  bodies  with  and  without  elastic  afterworking  are  de¬ 
rived. 


GUREVICH,  G.  I.,  "On  the  Physical  Principles  of  the  Theory  of  Elastic 
Wave  Propagation,"  Trudy  Geofiz.  Inst.,  A.  N.  SSSR,  No.  30,  pp.  314- 
348,  Undated,  (Translated  from  Russian),  Contract  DA-49-083  OSA- 
3137. 

VESIAC  17,640  VU  On  the  basis  of  general  concepts  developed  earlier  concerning 

the  mechanical  properties  of  materials,  a  three-dimensional  system 
of  equations  is  derived  for  the  propagation  of  elastic  waves  in  a  homo¬ 
geneous  medium  which  can  be  ideally  elastic,  liquid,  or  may  be  in 
any  intermediate  state.  The  equations  are  applicable  for  the  case  of 
small  stresses  (for  example,  in  the  case  when  one  considers  seismic 
vibrations  not  generated  by  powerful  earthquakes  and  not  in  the 
immediate  vicinity  of  the  seismic  focus).  The  laws  of  the  attenuation 
of  vibrations  with  high  stresses  are  also  discussed  in  their  more 
general  outlines.  The  relationship  and  the  difference  between  the 
mechanical  properties  of  materials  under  conditions  of  laboratory 
investigations  (static  tests)  and  under  the  conditions  of  seismic  wave 
propagation  are  pointed  out. 


GUREVICH,  G.  I.,  and  A.  L.  RABINOVICH,  "The  Dependence  Between 
Stresses  and  Displacements  in  the  Presence  of  Large  Strains  in  the 
Case  of  a  One- Dimensional  Problem,"  Trudy  Inst.  Fiziki,  Zemli. 

Akad.  Nauk,  SSSR,  No.  2,  pp.  3-25,  1959,  (Translated  from  Russian), 
Contract  DA-49-083  OSA-3137. 

VESIAC  16,673  VU  This  report  presents  a  mathematical  examination  of  large  residual 

strains  in  an  elastic  body. 


GURVICH,  I.  I.,  "Analysis  of  Reflections  from  Thin  Layers,"  Prikladnaya 
Geof.,  No.  15,  pp.  33-52,  1956,  (Translated  from  Russian),  Contract 
SD^?8. 


VESIAC  11,980  VU  The  development  of  modern  seismic  surveys  is  related  to  the 

formulation  of  new  methods  of  analysis  of  seismograms.  The  attempts 
toward  a  more  complete  use  of  the  records  of  oscillations  is  well 
illustrated  by  the  method  of  refracted  waves  which  involved  the  use 
of  several  methods  of  processing  materials  based  on  the  study  of  the 
record,  including  its  amplitude  characteristics.  Equally  important 
is  the  development  of  such  in  connection  with  reflected  waves,  with 
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which  one  can  get  a  more  complete  idea  of  the  seismological  profile 
record.  Having  already  examined  certain  problems  relaiing  to  the 
characteristics  of  reflection  from  thin  layers,  the  authors  here  dis¬ 
cuss  the  concrete  possibilities  of  analyzing  the  records  as  applied  to 
these  cases. 


VESIAC  12,013  VU 


GURVICH,  I.  I.,  "Application  of  Nonlinear  Profiles  with  Refracied  Waves  " 
Prikladnaya  Geofizika,  No.  16,  pp.  85-97,  1957,  (Translated  from  ’ 
Russian),  Contract  SD-78. 

This  analysis  shows  that  the  use  of  nonlinear  profiles  in  surveying 
gently  sloping  structures  can  lead  to  substantial  errors.  The  presence 
of  small  variations  of  the  velocity  discontinuity,  which  are  difficult  or 
impossible  to  establish  experimentally,  can  nevertheless  result  in  a 
considerable  distortion  of  the  profile. 

As  a  result  false  structures  may  appear  or  the  shape  of  the  existing 
structures  may  be  strongly  distorted. 

A  comparison  of  structural  profiles  aiong  the  same  profiie,  ob¬ 
tained  at  different  distances  of  the  source  from  the  profiie,  may  serve 
as  a  criterion  for  determining  the  degree  of  constancy  of  the  velocity 
discontinuity. 

The  results  of  this  investigation  point  to  the  need  for  an  especially 
careful  study  of  the  velocity  discontinuity  in  those  regions  in  which 
the  structures  are  not  pronounced  and  the  refraction  method  is  used 
for  surveying. 


VESIAC  7148  VU  U 


GUTDEUTSCH,  R.,  "On  Multiple  Arrivals  of  Elastic  Waves  on  Layers  " 
Zeitschrift  f  Geophysik  Vol.  28,  No.  2,  pp.  53-78.  1962,  (Translated 
from  German),  Con  tracl  SD-78. 

In  this  chapier  ihe  authors  discuss  the  possibility  of  ihe  occurrence 
of  multiple  arrivals  on  a  layer  of  high  wave  velocity  in  country  rock 
of  low  velocity. 


VESIAC  7483  VU 
AD  431  768 


GUYTON,  J.  W.,  Study  of  Short- Period  Seismic  Noise.  Semiannual  Tech. 
Summ.  Rept.  No.  3,  Contraci  AF  49(638)- 1150,  Geotechnicai  Corp. 
Garland,  Texas,  1963. 

This  report  gives  results  of  studies  of  short-period  seismic  noise, 
signal  levels,  and  signal -to- noise  ratio  performed  under  this  contract. 
The  report  has  five  parts;  each  presents  technical  information  on  a 
subject  of  investigation.  Part  I  gives  resuits  of  a  study  of  relative 
signal  levels  ai  27  seismograph  stations  in  the  U.  S.  Part  II  gives 
results  of  a  study  of  relative  signal-to-noise  ratio  at  26  seismograph 
stations.  Part  III  describes  the  data  processing  capability  which  is 
available  for  work  on  the  project.  Part  IV  describes  the  resuits  of 
shallow  refraction  surveys  of  nine  seismometer  fites  at  WMSO.  Part 
V  gives  preliminary  results  of  the  relation  between  seismograph 
sites  and  coupling  of  acoustic  energy  into  the  ground. 


GUYTON,  J.  W.,  Study  of  Short-Period  Seismic  Noise,  Final  Rept.,  Contract 
No.  AF  49(630 )- 1 150,  Geotechnical  Corp.,  Garland,  Texas,  1963. 
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VESIAC  16,058  VU 
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This  report  is  a  documentation  of  the  status  of  Contract  AF  49 
(638)- 1150,  Study  of  Short-Period  Seismic  Noise,  at  the  end  of  the 
first  year  of  its  duration.  It  is  not  intended  to  convey  technical  re¬ 
sults,  but  to  review  the  administrative  and  technical  work  completed 
and  describe  that  which  is  continuing. 


GUYTON,  J.  W.,  Systematic  Deviations  of  Magnitude  from  Body  Waves 
at  Seismograph  Stations  in  the  United  States,  VESIAC  Rept.  No. 
4410-71-X,  Contr.  No.  SD-78,  Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech., 
Ann  Arbor,  Mich.,  1964. 

Systematic  deviations  in  determination  of  magnitude  from  short- 
period  P  phases  have  been  determined  for  27  stations  in  the  United 
States.  As  many  as  119  teleseisms  were  studied.  The  range  of 
average  deviation  is  0.72  m,  corresponding  to  ampli  ude  variation 
by  a  factor  of  5.  It  is  possible  that  signal  level  is  influenced  by  both 
a  local  factor,  related  to  geologic  foundation,  and  a  regional  factor, 
related  to  regional  geologic  setting.  Similar  results  were  reported 
for  the  USSR  by  Pasechnik  (1962),  who  attributed  variation  among 
stations  to  differences  of  seismogeological  structure. 


GUYTON,  J.  W.,  .1.  H.  HAMILTON  and  G.  G.  SORRELLS,  Observations  on 
the  Effects  of  Site  Differences  and  Instrument  Emplacements  on  Signal 
and  Noise  Amplitudes,  Contract  No.  ARPA  Agency  Document,  Geo¬ 
technical  Corp.,  Garland,  Texas,  1963  (OFFICIAL  USE  ONLY). 


GUYTON,  J.  W..  J.  H.  HAMILTON  and  G.  G.  SORRELLS.  Observations 
on  the  Effects  of  Site  Differences  and  Instrument  Emplacements  on 
Signal  and  Noise  Amplitudes,  Contract  Nos.  VT/036,  VT/1124,  VT/ 
4051,  Geotechnical  Corp.,  Garland,  Texas,  1963  (OFFICIAL  USE 
ONLY). 


HAIR,  G.  D,,  Advanced  Array  Research,  Quarterly  Rept.  No.  1,  15  Dec. 

1966  Through  14  March  1^67,  Project  VT/7701,  Contract  F  33657- 
67-C-0708,  Texas  Instruments  Inc.,  Dallas,  Texas,  1967. 

This  report  describes  the  present  effort  and  the  plans  for  future 
work  in  the  areas  of  network  studies,  multisensor  arrays,  continuously 
adaptive  filtering,  near-array  noise  sources,  and  intra-array  equal¬ 
ization  studies. 


HAIR,  G.  D.,  Advanced  Array  Research,  Quarterly  Rept.  No.  2,  15  March 
1967  Through  14  June  1967,  Project  VT/770l',  Contract  F33657-67C- 
0708,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

Progress  during  the  second  quarter,  present  effort  and  plans  for 
future  work  in  the  areas  of  network  studies,  multisensor  arrays, 
cc  itinuously  adaptive  filtering,  near-array  noise  sources,  and  intra¬ 
array  equalization  studies  are  presented. 
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1QA7  I '  ,  av  quarterly  Report  No.  3,  15  June 

0708  TtJv3  ghi  S®Ptem^er  1967>  Contract  VT/7701,  F33657-67C- 
0708,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

f.,tiir«r°grwS  ^“ring  the  third  Quarter,  present  effort  and  plans  for 
uture  work  in  the  areas  of  network  studies,  multisensor  arravs  con 

filterlng’  near-array  noiLe  sou^riiTSi'.™ 
equalization  studies  are  presented.  y 


VESIAC  18,323  VU 
AD  834  225 


HAIR,  G  D.,  Advanced  Array  Research.  Quarterly 
Contract  T33bb7-67C-0867,  Texas  Inst.,  Inc., 


No.  1,  Project  VT/7701, 
Dallas,  Texas,  1968. 


lur  lnose  tasks  active  durine  the  first  nnnr 

NoS^planKo8  i°h  WM°  Vertical  and  Horizontal  Component  Ambient 

1  ese  - — 


VESIAC  18,780  VU 
AD  839  353 


1988  i{cscarch-  Quarterly  Rept.  No.  2,  1  June 

J?®8  ‘in31  nU^Sl  ^  Contract  VT/7701,  F33657-68C-0867  lexas 
Inst.,  Inc.,  Dallas,  Texas,  1968  ’  s 

Artiv^TgrifSS  duriag  the  second  project  quarter  is  reported  by  task 
Active  tasks  are:  Research  on  adaptive  processing  techniques  Fv-,1 

LPaJrav  aTTFoTntSParray  at  TF°’  Evaluatioa  of  the  7-element 
3t  TE0’  Continuous  computation  and  display  of  high-reso- 
lut.on  wavenumber  spectra,  and  a  Study  of  array  performance  im 
provement  through  expansion.  Plans  are  reported  for  5Se  S 

quarter.  ^  °ther  t3SkS  scheduled  to  begin  during  the  third 


VESIAC  19,154  VU 
AD  844  691 


98R  7.  11.  T  ‘T  V  ntsea,'rh  Quarterly  Rept.  No.  3  1  Sent 

F33657-68C-0867.  Te^ 

niques  for  3-component  LP  Arrays  NORSAR  r1Tn i  .  .  T  . 

Analysis  of  Special  WMO  Nois*-  nah  «  7'g  and  ^0,se  Analysis, 

3S==sKS3SS£Ss 


VESIAC  17,298  VU 
AD  825  832 


VT/77oi'^JM^f^r4c'^mi?n^^~^’  ^uarter,y  Rept.  No.  4,  Contrac 
VT/7701,  F33657-67C-P001,  Texas  Inst.,  Inc.,  Dallas.  Texas.  1968. 


Progress  during  the  fourth  quarter  and  plans  for  several  suecial 
reports  and  the  annual  report  are  presented.  Tasks  reported  are-  ‘ 

aLTraup  ™Se”“1!‘SenS°r  c°ntl»F  »*»Ptivc  (lltcrin8. 
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HAIR,  G.  tv,  Advanced  Array  Research.  Quarterly  Rept.  No.  4,  1  Dec.  1968 
to  28  Feb.  1969,  Contract  VT/7701,  F33657-68C-0867,  Texas  Inst.,  Inc., 
Dallas,  Texas,  1969 

Progress  during  the  fourth  quarter  is  reported  by  task.  Tasks 
reported  are:  Research  on  Adaptive  Processing  Techniques,  Evalu¬ 
ation  of  the  Expanded  SP  Array  and  the  7-elcment  LP  Array  at  TFO, 
Research  on  Array  Processing  Techniques  for  3-component  LP 
Arrays,  NORSAlt  Signal  and  Noise  Analysis,  Analysis  of  Special  WMO 
Noise  Data,  Research  on  High-Resolution  Frequency-Wavenumber 
Spectral  Estimation  and  Research  on  Methods  for  Prediciing  Improve¬ 
ment  in  Array  Performance  Achievable  through  Array  Expansion. 

HAIR,  G.  D.,  J.  P.  BURG,  A.  II.  BOOKER,  and  L.  N.  HEITING,  Advanced 
Array  Research,  Final  Rept.,  Contraci  VT/7701,  F33657-68C-0867, 
Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

A  qualitative  summary  is  presented  of  ihe  objectives,  results, 
and  conclusions  of  eight  research  iasks  directed  toward  the  develop¬ 
ment  of  advanced  seismic  array  data  processing  techniques.  An 
appendix  gives  abstracis  of  ien  special  reporis  which  present  the 
quantitative  results  and  detailed  descriptions  of  the  experiments. 

Tasks  reported  are:  adapiive  processing  techniques,  long-period 
studies,  NORSAR  signal  and  noise  analysis,  minimum-phase  equali¬ 
zation,  high-resolution  wavenumber  spectral  techniques,  analysis  of 
WMO  noise  spectral  lines,  and  prediction  of  array  processing  gains 
through  array  expansion. 


HAIR,  G.  D.,  and  J.  H.  FUNK,  Noise  Siudy,  Spec.  Rept.  No.  X,  Contract 
AF  19(604)-8517,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1964. 

Worldwide  seismic  noise  levels  and  characteristics  for  1963  are 
discussed.  Data  tor  evaluation  includes  absolute  power  and  density 
spectra  and  contour  maps  of  average  worldwide  microseismic  activiiy. 
Relative  power  density  specira  were  computed  from  1963  data  from 
Worldwide  Standard  Stations.  Discussed  are  the  slopes  of  the  teast- 
mean-square  line  through  the  power  density  points  that  were  corn- 
computed,  and  a  patiern  of  slope  changes  which  was  observed  between 
1  cps  and  2  cps.  This  suggesis  two  separate  sources  generating  mi¬ 
croseisms  above  and  below  1  cps,  respectively;  it  suggesis  that  ihe 
spectra  above  1  cps  are  independent  of  storms,  fronts,  etc.  Spectra 
for  frequencies  less  than  1.0  cps  show  greaiei  seasonal  variations. 


HAIR,  G.  D.,  W.  P.  HANEY,  W.  A.  JOHNSON,  and  R.  W.  ROZEBOOM, 
Large-Array  Signal  and  Noise  Analysis  -  Special  Sci.  Rept.  No.  1  - 
A  Study  of  tlie  Relative  Capability  of  Large  and  Small  Seismic  Arrays 
for  Event  Identification,  Project  VT  6707,  Contract  AF  33(6571-16678, 
Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

An  ensemble  of  38  teleselsmic  earthquake  and  underground  ex¬ 
plosion  evenis  recorded  by  the  short -period  LASA  was  analyzed  to 
measure  the  relative  capability  of  large  and  small  seismic  arrays  to 
identify  source  type.  Identification  parameters  measuring  P-coda 
complexity  and  relative  spectral  content  were  computed  for  two  sub- 
array  outputs  and  the  large-array  output  and  compared  both  statis- 
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llcnlly  and  for  Individual  events.  Techniques  for  improving  the  detect¬ 
ability  of  dO(«(h  (tltnses  and  aftershocks,  Humph  originally  developed 
for  network  application,  also  were  examined  by  treating  the  21  sub- 
arrays  as  elements  of  a  network, 


HAtlt.  C.  D„  K.  W. ,  HO/ K DOOM,  An  KV^rmimit  in  Event  Detection  and 
location  wltli  LASA  WavonumbeFSi)^ 'ra  -  Advanced  Array  Research. 

Special  Ncpt.\o,  l4,  Contract  VT  7701,  V3TC57-67C -070IT  Texas - 

Inst.,  Inc.,  Dallas,  Texas,  1968, 


This  report  describes  an  experiment  testing  a  technique  for  the 
simultaneous  detection  and  epicenter  location  of  seismic  events.  The 
technique,  which  consists  of  continuing  high- resolution  frcxjuency- 
uavenumher  spectra  for  each  of  a  series  of  adjacent  or  overlapping 
time  gates,  is  applicable  to  any  array  station. 


11  ALES,  A  L...  A  Cooperative  Onshore-Offshore  Seismic  Experiment 
Annual  Re|>or(.‘Cmttract  ArWT(>3irn342; Gr^tTmTUesearcit  Center 
of  the  Southwest,  Dallas,  Texas.  196C. 

The  Last  Coast  On-Shore  Off-Shore  Kx|>er Intent  shoot ing  pro¬ 
gram  for  the  southern  profiles  began  19  .tunc  and  ended  30  .tunc  19C5. 
Forty-four  l-ton,  two  10-ton,  eighteen  20-11)  and  seventy-seven  100- 
Ih  shots  were  fired.  Shooting  on  the  northern  profiles  began  6  July 
and  ended  19  July  1905.  Thirtv-ninc  l-ton,  seven  5-ton,  eight  20- ib 
and  one  hundred  eighteen  100- Ib  shots  were  fired. 


HALLS,  A.  L.,  An  Extended  Program  of  Crustal  Structure  Studies  in  South 
Africa.  Quarterly  Kept.,  Contract  SD-fl^tM,  Univ.  of  Witwatersrand 
and  S7  Africa.  South  Africa.  Undated. 

This  quarterly  rc|torl  calls  brief  attention  to  two  matters:  1)  the 
fact  that  Project  A  —  field  confirmation  of  earlier  results  of  anomalous 
travel  times  for  the  Northern  Transvaal  — was  Interrupted  due  to  re¬ 
allocation  by  the  South  African  Post  Office  of  frequencies  in  the  40 
Me  s  band,  and  2)  the  fact  that  adjustnie*  f  i  to  the  phase  calibration 
equipment  and  the  seismometers  was  in  progress  at  the  end  of  the 
period  under  review. 


HALES,  A.  L..  Gravity  Anomalies  and  Crustal  Structure.  VKSIAC  Rent. 
No.  4410-75-fc.  Contr.  No.  Sb-78.  Univ.  of  Michigan.  Inst,  of  Sci, 

&  Tech.,  Ann  Arbor,  Mich.,  1964. 

Woo  Hard  has  stated  that  gravity  and  seismic  information  on 
crustal  structure  could  not  he  correlated  satisfactorily  unless  the 
composition  of  the  crust  is  known.  The  thickness  of  crusts  in  iso¬ 
static  equilibrium  vary  widely.  In  its  simplest  font),  the  condition 
for  Isostatic  equilibrium  is  that  the  mass  above  any  arbitrary  refer¬ 
ence  level  is  the  same  whatever  the  elevation  of  the  surface.  This 
Is  illustrated  here.  Also  shown  is  that  comparisons  of  oceanic  and 
continental  crustal  structures  tend  to  support  the  view  I  hat  the  mean 
crustal  density  in  continental  areas  is  higher  than  2. 67  (gm  cm)3. 
Other  conclusions  are  also  drawn. 
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HALES,  A.  L.,  Research  Directed  Toward  Detecting  Regional  Differences 
in  the  Earth's  Mantle,  Contr.  No.  AF  19(628)-2936,  Graduate  Res. 
Center  of  the  Southwest,  Dallas,  Texas,  1964. 

A  pilot  study  using  four  earthquakes  was  concluded  in  December 
1963.  The  study  assumed  that  each  residual  from  the  Jeffreys- 
Bullen  travel  times  consisted  of  two  parts:  1)  an  error  in  the  J-B 
travel  time  for  a  particular  epicentral  distance;  2)  a  "station  correc¬ 
tion",  effectively  constant  over  the  range  of  epicentral  distances 
being  considered.  Results  were  consistent,  pointing  to  a  valid  model. 
Since  1963,  the  number  of  seismograph  stations  in  the  U.  S.  has  con¬ 
siderably  increased  making  it  possible  to  conduct  a  reappraisal  of 
wave  travel  times  across  the  continent,  using  naturally  occurring 
quakes.  Presented  are  some  first  results  from  a  P  wave  study,  in 
the  range  of  30°  to  90°,  utilizing  this  increased  station  coverage, 
and  station  corrections  from  a  least  squares  analysis. 


HALES,  A.  L.,  Research  Directed  Toward  Deleting  Regional  Differences 
in  the  Earth's  Mantle,  Semiannual  Rept.,  Contract  AF  19(628)-2936, 
Graduate  Res.  Center  of  the  Southwest,  Dallas,  Texas,  1964. 

This  report  states  that  in  addition  to  station  corrections  and 
those  given  to  the  J.  B.  tables,  obtained  from  11  earthquakes  along 
an  azimuth  northwest  of  the  U.  S.,  8  earthquakes  to  the  South  and  6 
to  the  east  and  northwest  have  been  added. 

Biasing  of  results  in  the  last  report  occurred  from  use  of  data 
from  one  azimuth  only.  This  bias  has  been  removed  by  the  addition  of 
other  azimuths  to  the  analysis.  The  report  specifies  the  steps  taken 
to  consolidate  the  positions  already  reached,  including  the  deviation 
curve  obtained  from  analysis. 


HALES,  A.  L.,  Research  Directed  Toward  Detecting  Regional  Differences 
in  the  Earth's  Mantle,  Annual  Report,  Contract  AF  19(6281-2936,  Grad. 
Res.  Center  of  the  Southwest,  Dallas,  Texas,  1966. 

Work  reported  on  in  this  annual  report  has  to  do  with:  (a)  station 
residuals  and  travel  times,  and  more  specifically  a  paper  entitled 
"An  Analysis  of  ttie  Travel  Times  of  P  Waves  to  North  American  Sta¬ 
tions,  in  t he  Distance  Range  32°  to  100°,"  by  J.  R.  Cleary  and  A.  L. 
Hales;  (b)  Azimuthal  dependence  of  residuals,  which  concerns  a  pro¬ 
gram  that  plotted  station  residuals  as  a  function  of  azimuth,  for  each 
event  as  a  function  of  distance,  and  for  each  station  as  a  function  of 
distance;  (c)  the  application  of  the  Hcrglotz-Wiechcrt  procedure  to  the 
travel  times  using  two  models  of  the  upper  mantle  structure;  (d)  effect 
of  variations  of  upper  mantle  structure  on  station  residuals;  (e)  effect 
of  variations  of  velocity-structure  near  the  core  boundary:  (f)  S-wave 
travel  times:  (g)  use  of  digital  procedures  for  identification  of  the  S 
phase. 


HALES,  A.  L.,  Semiannual  Technical  Summary  Report  Ending  September 
30,  1963,  Contract  No.  SD-82-G-1,  Univ.  of  Witwatersrand,  S.  Africa, 
1963. 

The  field  recording  equipment  was  operated  at  four  stations  at 
varying  distances  soutli  of  Johannesburg  under  Project  A.  Preliminary 
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ZVZl  uu,  Sh0WS  ,ha'  ,he  lravel  »imes  for  Pn  waves  a  Ion* 

this  path  were  within  one  second  of  those  of  corresponding  distances 

t0elorei«wh^JOhanneSbUr,K-  Pr0jec'  »-a4? ^rfaciwave 

velocities.  Seismometers  (illustrated  here)  built  for  this  project  have 
a  natural  period  of  20  seconds  and  an  inertial  mass  of  approximately 

?963kBrth  TablCS  S,h°W, ,he  1,s*  of  ear,h£»uakes  recorded  up  to  31  August 
1963.  Other  aspects  of  Project  D  are  discussed. 


HALES,  A.  L  Travel  Times  from  Lake  Superior  Shots.  I960  Ounrio-i., 

ms.:  *-■  t-z-sssL 

This  rejjort  contains  a  list  of  stations  occupied  during  Project 
°'  'he  havc  b“"  »*£* 


llALi&d,  A.  L*. 


r  .  .  -lldveA  times  from  Lake  Superior  Shots,  I9GC  Tech 

Interim  Rept.,  Co.itrSm  AK  4!)(636).  174G,  Southwest  Center  for  Ad¬ 
vanced  Studies,  Dallas,  Texas,  I9C7. 

In  this  Interim  technical  report,  the  latitudes  and  longitudes  of 
the  stations  occupied  by  the  Southwest  Center  for  Advanced  Studies 
Group  are  given.  Also  Included  is  a  description  of  equipment  Eight 
stations  used  analog  tape  recorders  built  for  use  in  buoys  at  sea 

H  8 Vo  2  ^  Ver"C,al  H  S‘  ,°'1  KeiK1”‘""eter  and  one  vertical 

I  S  10-2  seismometer.  The  first-arrival  times  are  given  in  the 

table  of  results.  Comments  on  the  observations  are  given  as  well 
as  comments  on  the  amplitudes  and  modal  calculations. 


llALpfoittLsb,e2Wr  G.RfEK  n N,COLAYSKN-  Report  On  ARPA 
STr&T .Pt,riod  March  ^T7cHt77NT>7  ~ 

SD-82-G- 1 ,  Umv.  of  Witwatersrand,  S.  Africa,  196T. 

This  is  a  report  on  Project  A  (a  travel-time  study)  and  Project 
H  (Long- Period  Program )  carried  out  In  the  Union  of  South  Africa 

°f  V,  s,alions  (Bloemfontein,  Jagcrsfonteln,  Phillp- 
polls  and  Hanover)  have  been  analyzed.  Attached  as  appendices 
?.”■  ,a  Prel'mmai-y  account  of  the  calculations,  a  table  of  the  travel 
me  for  the  four  stations,  reduced  travel  time  plots  showing  dovia- 

TraverslraVe  "’e  s,a,ions  0,1  the  Southern  and  Northern 


T  1  ;  7!  Summary  of  Long- Period  Seismograph  Work  at  Geo- 

TFF77WoTCC^’  Itepf.  No.  64- 121,  Contracts:  VT  636  AF  33(606M f 3 v a 

VT  °74'  AF  W-4IM4  VT™5 1  • 

"  WM'  AF  c»n>- 

T.  r''?  summarizes  work  on  iong-period  seismographs  by 

Tlie  Geotechnical  Corporation  between  I960  and  I9G4.  It  is  essen¬ 
tially  a  coliect ion  of  illustrations  from  previous  reports  The  effort 
on  long-period  seismographs  by  Geotech  has  been  concentrated  nri- 

n'  r""'.0'  i  nst  a  llat  Ion  techniques 

n  L  ^  f,  ?perat,on  at  mobile  and  semipermanent  observa- 
nes.  Dui  ing  this  three  year  period,  the  operating  magnification  of  a 
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long-period  seismograph  has  beer  extended  from  about  IK  to  over 
100K.  Principal  limitations,  and  advantages  of  operation  in  a  bore¬ 
hole  are  discussed. 


HANDIN,  J.  W.,  Rock  Failure  in  Torsion  Tests,  Semiannual  Tech.  Rept. 
No.  1,  Contract  No.  AF  19(628)-2784,  Shell  Development  Co.,  Houston, 
Texas,  1963. 

During  this  reporting  period  we  have  rejuvenated  the  torsion 
testing  apparatus,  designed  and  built  a  new,  more  sensitive  force- 
torque  gauge,  and  made  about  30  torsion  tests,  6  triaxial  extension 
tests,  and  12  ''Brazil"  tests  on  solid  cylinders  of  Solenhofen  lime¬ 
stone.  Although  the  data  of  torsion  tests  reflect  a  reasonably  consis¬ 
tent  tendancy  for  strength  to  increase  with  mean  pressure  and  a 
brittle-ductile  transition  midway  between  those  observed  in  triaxial 
compression  and  extension  tests,  we  must  conclude  that  these  data 
on  sojid  cylinders  arc  not  directly  comparable  with  those  from  other 
types  of  tests.  Tills  is  because  the  shear  stress  in  twisted  solid  cyl¬ 
inders  is  not  uniform. 


HANDIN,  J.  W.,  Rock  Failure  in  Torsion  Tests,  Semiannual  Tech.  Rept. 

No.  4,  Contract  AF  19(6281-2784,  Shell  bevelopment  Co.,  Houston, 
Texas,  1965. 

In  Project  SHOAL,  a  low-yield  nuclear  device  was  to  be  detonated 
underground  in  granodiorite  at  a  site  approximately  28  miles  south¬ 
east  of  Fallon,  Nevada.  The  U.  S.  Army  Engineer  Waterways  Exper¬ 
iment  Station  determined  pertinent  physical  properties  of  the  grano¬ 
diorite  (as  described  in  the  appendix)  and  developed  a  grout  mixture 
with  similar  properties  tor  use  in  embedding  instruments  to  measure 
earth  motion,  a  particle  motion,  etc.  Two  other  mixtures  were  devel¬ 
oped  to  meet  less  rigid  requirements.  In  all,  WES  grouted  10  surface 
stations,  4  surface  and  30  tunnel  instrument  holes,  5  instrument 
niches,  and  1  exploratory  hole.  Physical  properties  of  the  grout  on 
the  device-detonation  data  arc  given. 


HANDIN  J.  W.  and  II.  C.  HEARD,  Rock  Failure  in  Torsion  Tests,  Semi¬ 
annual  Tech.  Rept.  No.  3,  Contr.  No.  AF  19«S28)-2784,  Shell  Develop¬ 
ment  Co.,  Houston,  Texas,  1964. 

This  report  gives  results  of  experiments  of  rock  failure  (Solen¬ 
hofen  limestone)  in  torsion  tests.  Section  I  reviews  experimental 
objectives  and  theory;  Section  II  summarizes  the  experimental  results 
of  triaxial  compression  tests;  Section  III  summarizes  experimental 
results  of  extension  tests;  Section  IV  discusses  torsion  tests  on  solid 
cylinders;  Section  V  discusses  torsion  tests  on  hollow  cylinders; 

Section  VI  discusses  the  results  of  the  experiments.  The  effect  of 
the  intermediate  principle  stress  on  the  failure  of  rock  has  been  clearly 
demonstrated  for  the  first  time.  At  present,  the  understanding  of 
this  effect  is  qualitative,  but  the  authors  are  searching  for  an  adequate 
analytical  relation  for  quantitative  prediction. 


HANDIN  .1  W.  and  li.  C,  HEARD,  Rock  Failure  in  Torsion  Tests,  First 
Annual  Report,  Contract  AF  19(6281-2784,  Shell  Development  Co., 
Houston,  Texas,  1966. 
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wrcugin  and  ductility  of  ordinarily  brittle  substances  are  com- 

l-ist' sn0l)SerVCf  |t0  lncrease  wl,b  meai>  pressure.  However  in  the 
last  50  years  it  has  been  recognized  that  the  effects  differ  from  com¬ 
pression  to  extension  tests,  where  subscripts  denote  maximum  ln- 
termedlate,  and  minimal  (compressive)  stresses.  The  author  sub- 
jected  jacketed  cylinders  to  combined  triaxial  compression  or  exten 

ttTsrc°CredD1SCUSSed  18 


11ANStY:.  r^~Array  Signal  and  Noise  Analysis  -  2.  Research  on 

H4. IMtes olutTon  Frequency  Wavenumber  Siiert r.r  i)p„p 

Contract  AHW(*5*)-lM7*.  Texas  InsT,  WT.Tiallas  Vexas  1967 

Tills  report  presents  the  results  of  research  performed  to  o.,ti 
nnze  the  technique  of  computing  high -resolution  frequency-wave 
number  spectra.  Research  indicated  that,  for  the  detection  h,c,  ion 

LASA  Tt'e  7  nl0n  °f  P'wavc  cnrrpy  as  rcc°rded  at  an  array  such  as 
! J1 ' U^nR  requirement*  should  he  maintained:  (i)  power" 
iTi'1  e»“niatC8  nh,:ilncd  by  a  direct  transform  method 
rcni«  11  a  c,,.rrelatlon  niothod  should  be  smoothed  only  after  the 
Hnu«f|,0"CI  produc,s  have  been  formed,  (2)  SNR  used  ln  the  filter 
devdopment  sluiuJd  be  in  the  order  of  0.1  to  0.01,  (3)  the  reference 
sensor  should  be  on  the  extremity  of  the  irriv  Ml  Hit 

rrh“'?j1rto*  -  ]r  “  "• 

ime  anomalies  should  be  made  when  using  LASAdntn. 


nsi:£f: 

,"7  and  7070  con,l,u‘cr  systems.  The  models  and  their  clnr  ic- 
lorlstics  are  given  in  Table  1.  Preliminary  results  for  the  first  bmr 
models  (an  l>e  seen  in  Figures  1  and  2 


£;  *aT si!  Steffi' 

for  several  crustal  models.  Explained  is  how  the  study  was  carried 
out  by  programming  the  problem  for  the  1RM  ir-’O  ,nd'707a  ,  , 

sjzs^sssi 

. . - . . 
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HANSON,  M.  E,,  and  A.  R.  SANFORD,  Some  Characteristics  of  a  Propaga¬ 
ting  Brittle  Tensile  Crack.  Semi-Annual  Tech.  Rept.,  Contract  F44620- 
70C-0055,  New  Mexico  Inst,  of  Mining  &  Tech.,  Socorro,  N.  M.,  1970 

A  numerical  technique  was  used  to  formulate  the  two-dimensional 
equations  of  motion  for  an  elastic  continuum.  A  brittle  tensile  crack 
was  simulated  to  form  and  propagate  in  the  continuum.  The  stress 
field  In  front  of  the  fracture  tip  was  found  to  become  Increasingly 
hydrostatic  with  increasing  fracture  velocity.  A  fracture  criterion 
in  terms  of  the  values  of  the  principal  stresses  near  the  fracture  tip 
indicated  a  terminal  velocity  for  a  straight  running  fracture  of 
approximately  0,39  of  the  dilatational  wave  speed.  Part  of  the  elastic 
energy  residing  Initially  in  the  continuum  accumulated  at  the  fracture 
tip.  A  quantitative  fit  of  elastic  energy  as  a  function  of  crack  half- 
length  and  velocity  showed  that  energy  increases  with  fracture  length 
and  decreases  with  fracture  velocity. 


HANSON,  M.  E.  and  A.  R.  SANFORD,  A  Two-Dimensional  Source  Function 
for  a  Dynamic  Brittle  Bilateral  Tensile  Crack,  Contract  F44fl20-67C- 
0113,  New  Mexico  Inst,  of  Mining  and  Tech.,  Socorro.  N.  M.,  1969 

A  numerical  technique  Is  used  to  simulate  the  two-dimensional 
elastic  dynamic  characteristics  of  a  bilateral  tensile  fracture  that 
accelerates,  propagates,  and  stops  in  an  elastic  continuum.  The 
fracture-velocity  function  is  specified  for  the  calculation.  Particie 
motion  in  the  near  field  about  the  final  fracture  geometry  is  the  re¬ 
sult.  Motion  parallel  to  the  fracture  amounts  to  as  much  as  20',', of 
the  perpendicular  motion  at  the  quarter  points  of  the  crack  axis.  Re¬ 
laxation  begins  to  occur  after  the  fracture  stops  and  the  dynamic 
elastic  radiation  from  both  tips  crosses  the  material. 


HANSON,  M.  E.,  A.  R.  SANFORD,  and  R.  J.  SHAFFER,  A  Source  Function 
for  a  Dynamic  Bilateral  Shear  Fracture.  Tech.  Rept..  Contract  F44620- 
700-0055,  New  Mexico  Inst,  of  Mining  Si  Tech.,  Socorro,  N.  M.,  1970 

A  two-dimensional  brittle  biiateral  shear  crack  was  numerically 
simulated  to  form  and  stop  in  an  elastic  isotropic  medium.  The  crack 
surface  remained  a  straight  line,  but  underwent  rotation  that  was 
partially  attributed  to  the  starting  of  the  crack  and  partiaiiy  to  the 
stopping  of  the  crack.  If  the  crack  did  not  stop,  the  magnitude  of 
rotation  wouid  be  about  half  of  the  value  obtained  for  this  study.  The 
largest  displacement  was  parallel  to  the  fracture  and  near  the  line  of 
nucleation.  The  largest  displacement  perpendicular  to  the  fracture 
occurred  near  the  crack  tips.  Symmetric  points  across  the  fracture 
surface  were  found  to  have  asymmetric  displacements.  The  percen¬ 
tage  difference  of  the  displacements  was  largest  beyond  the  crack 
tips,  but  the  magnitude  of  the  displacement  difference  was  iarger 
near  the  crack  tips.  The  results  of  the  study  are  displayed  graphically. 


HARDTWIG,  E.,  "Approximation  Formulas  for  the  Reflection  and  Trans¬ 
mission  Coefficients  Resulting  with  the  Reflection  and  Refraction  of 
Elastic  Waves  at  Discontinuities,”  Geofisica  Pura  e  Appiicata,  Vol.  37, 
pp.  1-15,  May-August  i 957 .  (Translated  from  German).  Contract  DA 
49-083  OSA-3137. 
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VESIAC  14,155  VU 


VESIAC  9822  VU 


VESIAC  11,437  VU 


VESIAC  6505  VU 


the  incident  wave  among  them  depe  P  wave.  These  values 

media  and  on  the  angle  of  incidence  p  /near  equations,  but 

may  be  calculated  by  means  o  .^^Xslon  coefficients  (in 

llSTteTsUre  ve^complicated  Approximate  formulae  for  these 
coefficients  are  deduced  in  this  article. 

rtAUDTWIG,  E.,  "On  the  Origin  Srm^IrSHF^^S  ^ 

23  pp  83-112,  1957,  (Translated  from  uermmu, 

'  A  new  .heor,  -«'«•-“£  rtf* 

surprising  finding  of  Ramspeck,  ‘  vibrating,  elastic  plates, 

foundation  benave  in  the  ma"n^r  °  elastic  plate  superposed  on  a 
the  earth’s  crust  is  assumed  to  be  an  elastic  plat  &  theoretical 

soft  foundation,  which  ^s  the  ref  o  vibryations  0f  freely  vibrating 

Ss^tc^ 

SJSfSS  (with  the  assumption  of  thick¬ 

nesses  of  30,  33  and  34  km). 

HARKRIDER,  D  O.. 

A  matrix  rorm.ta.im.  is  used I  to * “  "S-Star. 
for  acoustic  gra  lty  waves  iron  P  ^  Ja  g  CompariSon  of 

modelled  by  a  large  num  e  ms  fron1  iar(re  thermonuclear 

theoretical  and  experimental  b  6‘,  m\  major  features 

explosions  leads  to  the  of  four 

on  the  barogram  can  be  explained  by  up  Bte  *  erature  structure 
modes,  (2)  Different  portions  o  excitation  of  these  modes, 

of  the  atmosphere  control  the  reiati  model  thermonuclear 

(3)  A  'u)rU'al^ded(4%^RZem'ed  shift  in  dominance  of  certain  fre- 

"“SIS  &2&gB6SWBBgS  ii^a.  cnarrar- 

STTech..  Pasadena,  Calif..  1963. 

A  matrix  formulation  is  used 

time  transformed  displacemen  m  1„  half  ;ace<  Thc  integrals 
at  depth  in  a  multilayered  e*a*  .  ^  jion  to  obtain  surface  wave 

are  evaluated  for  their  resi  u  The  theory  includes  the  effect 

displacements  in  the  ^^^."gl^av-  from:  1)  an  explosive 
of  layering  and  souice  depth  f  P  d  ^g  waves  from 

source;  2)  a  vertical  pom  force  and ,3)  Ra  W  ;  *  cffect 

a  vertical  strike  is  the  basis 

of  fault  dimensions  and  lupture  veioc  y 
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for  numerical  computation  of  theoretical  seismograms  for  use  In 
a  later  paper  for  a  comparison  between  observations  and  theory  In 
the  time  and  frequency  domain. 


HARHUDER,  D,  G,,  Research  on  TTicoretlcal  Seismology,  Annual  Rent.. 
Contract  AF  49(638)- 1693,  Drown  IfnTvT,  Providence,  R.  1.,  1967. 

The  work  conducted  in  theoretical  seismology  In  the  period  Feb 
1966  through  Feb.  1967  is  summarized. 


HARKRIDER,  D.  G.,  Research  on  "Theoretical  Seismology1’.  Final  Rept. 
Contract  AF  49(6381-1693,  Brown  University, “Providence,  R.  1..  1968 

This  document  serves  as  a  final  report  under  the  above  named 
contract.  It  reviews  the  research  accomplishments  which  have  been 
described  In  technical  papers  already  submitted  to  the  sponsoring 
agency.  It  also  reports  on  research  in  progress  at  the  time  of  termi¬ 
nation  of  the  contract  which  research  will  be  continued  under  the 
succeeding  research  contracts. 


HARKRIDER,  D.  G.,  &irface  Waves  In  Multilayered  Elastic  Media.  2. 

Higher  Mode  Spectra  and  Spectral  Ratios  'from  Point  TTPlnne 

Layered  Earth  Models,  Contract T4T630:6flr-0082 it„l.. 
Providence,  R.  1.,  1970 

Phase  and  amplitude  spectra  of  Rayleigh  and  Love  waves  are 
presented  for  two  earth  models,  one  oceanic  and  one  continental 
shield.  The  spectra  of  the  first  three  Rayleigh  modes  and  the  first 
four  Love  modes  are  tabulated  for  point  sources  at  selected  depths. 
These  tables  along  with  computer  algorithms  described  here  allow 
one  to  estimate  the  amplitude  spectra  at  non-tahulatcd  source  depths. 

The  use  of  spectral  ratios  as  a  means  of  determining  source 
depth  Is  investigated.  A  source  depth  of  20  km.  is  obtained  for  the 
Fallon  earthquake  of  20  July  1962.  This  depth  agrees  with  previous 
estimates  but  the  technique  requires  a  fault  plane  orientation  which 
iiffers  from  radiation  pattern  solutions. 


HARKRIDER,  D.  G.,  Theoretical  Acoustical-Gravity  Wave  Propagation, 

Final  Rept.,  Contract  F4462CM57C-OOOG.  Brown  Uni v  ,  Providence' 

R.  I.,  1968 

This  document  serves  as  a  final  report  under  the  aliove  named 
contract.  It  reviews  the  research  accomplishments  which  have  been 
described  in  technical  papers  already  submitted  to  the  s|>onsoring 
agency.  It  also  reports  on  research  in  progress  at  the  time  of  termina¬ 
tion  of  the  contract  which  research  will  be  continued  undev  the 
succeeding  research  contracts. 


HARKRIDER,  D.  G.  and  E.  A.  FLINN,  Effect  of  Crustal  Structure  on  Ray- 
leigli  Waves  Generated  by  Atmospheric  Explosions,  Sci.  Rept  Con- 
tracts:  VT  67u3,  F33657-G8C-0945.  F  4  4620 -GST- 008  2,  Brown  fniv 
Providence,  R.  I.,  1969 
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Theoretical  seismograms  are  calculated  at  a  teleselsmlc  distance 
front  atmospheric  sources  located  over  oceanic  and  continental  earth 
models.  Vertical  surface  displacements  of  the  fundamental  and  first 
higher  mode  Rayleigh  waves  arc  obtained  for  each  of  the  models. 
Source  altitudes  range  from  I  to  16  kllofeel  for  a  I  kllolon  nuclear 
explosion  In  a  stratified  thermal  atmosphere.  At  20  second  period, 
an  explosion  over  the  oceanic  model  exhibits  amplitudes  of  an  order 
of  magnitude  greater  than  the  equivalent  amplitudes  from  an  explosion 
of  (he  same  hurst  heigh!  and  yield  over  any  of  the  three  continental 
structures.  If  the  differences  In  anelasttc  attenuation  over  the  paths 
are  Included,  this  effect  will  he  reversed  at  sufficiently  large  dis¬ 
tances. 


IIARKRIDER,  I),  G.,  and  F.  J.  WELLS,  Tls;  Excitation  and  Dispersion  of 
the  Atmosphere  Surface  Wave,  Scl.Tfepl.,  Contract  F4462U-67C-0006. 
tTrown"Xntv.,  Providence,  It.  I.,  1968 

Atmospheric  models  terminated  at  altitude  with  a  half-space,  free 
surface  or  rigid  surface  all  show  a  mode  characterized  hy  a  long 
period  velocity  asymptote  with  a  long  period  cut-off.  This  mode 
corresponds  to  the  ocean  surface  wave  mode  with  a  long  period  velocity 
limit  of  |(DI.  Kinetic  energy  density  profiles  show  that  this  early 
arriving  wave  travels  In  the  upper  atmosphere.  Synthetic  barograms 
Indicate  that  It  Is  most  efficiently  excited  hv  sources  higher  than 
130  km. 


HARLEY.  T  W.,  Large- Array  Signal  and  Noise  Analysis,  Rept.  No.  3  - 
Seiha r ra  y  Processing ,  Special  Scl.  Rept.,  ContracFTT  67077^ PT3" 
f63TTT66?8,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

A  theoretical  Wiener  multichannel  filter  was  designed  and  applied 
to  all  operating  sulxerrays  for  14  noise  samples  and  three  signals.  The 
filter  system  chosen  had  a  disk  signal  model  (II  km/sec  to  Infinite 
velocity)  and  a  noise  annulus  (2  to  6  km  sec)  and  exhibited  good  wave¬ 
number  response  to  0.2  cps.  Preliminary  analysis  showed  that  It  was 
necessary  to  equalize  the  noise  at  the  low -frequency  peak  (0.2  to  0,3 
cps)  prior  to  processing  to  obtain  consistent  noise  rejection  at  low 
frequency.  Hecniise  of  the  peaked  spectrum,  equalization  could  he 
accomplished  hy  adjusting  the  25  channels  In  a  subarray  to  have  the 
same  RMS  noise  level  (l.e.,  I -point  equalization).  Two  measured- 
noise  Wiener  filters  were  designed  eislng  an  infinite-velocity  signal 
metdel  (with  30-perccnl  gain  fluctuation  added).  The*lr  noise  rejection 
was  about  2  dh  better  than  (he  theoretical  system  e>ver  most  of  the  0- 
to  5-cps  band. 


HARLEY,  T  W.,  Large-Array 
TriineTf 


»y  Signal  and  Noise  Analysts  -  Special  Rept. 
arlanlllty  e>7~i  he  Short -Period  LA5A  Solse 


No.  4,  Space  andTIme  Variability 
Fi  eld  .Spec  laTUcl.  ITept.,  Contract  V  T  C7()77  TTF- 
Inst.,  Inc.,  Dallas,  Texas,  1967, 


Te>  study  the  time  and  space  variability  of  the  LASA  noise  field, 

13  noise  samples  were  used.  For  every  neilse  sample,  petwer  spectra 
were  ceimputed  for  lx*th  the  output  of  seismometer  21  and  the  output 
<>f  the  multichannel  filter  system  at  each  subarrav.  Finally,  ratios  of 
the  Individual  spectra  to  the  average  spectrum  were  eebtalnrd  fe'r  e'.ach 
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noise  sample.  At  the  0.2-  to  0.3-cps  microseismic  peak,  results  were 
consistent  for  the  13  samples. 


HARLEY,  T.  W.,  Long  Period  Array  Processing  Development,  Quarterly 
Rept.  No.  1,  21  Aprtl  1969  to  31  July  1969,  Contract  VT/9707,  F33657- 
69C-1063,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

VESIAC  19,802  VU  This  quarterly  report  is  a  summary  of  progress  under  Long 

AD  856  375  Period  Array  Processing  Development,  Contract  No.  F33657-69C-1063, 

during  the  period  21  April,  1969  to  31  July,  1969. 


HARLEY,  T.  W.,  Long  Period  Array  Processing  Development,  Quarterly 
Rept.  No.  2,  1  August  to  31  October  1969,  Contract  VT/9707,  F33657- 
69C-1063,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

VESIAC  19,913  VU  After  the  great  Alaska  earthquake  of  March  28,  1964,  at  03:36: 

AD  861  332  13.0  (C&GS-03:36:14.0)  (Greenwich  Mean  Time),  seismologists  from 

the  Lamont  Geological  Observatory  inttiated  a  program  to  study  the 
microseismicity  associatea  with  a  major  aftershock  sequence.  As 
one  phase  of  the  program,  a  few  hundred  microshocks  were  recorded 
during  a  4-day  pertod  in  July  1964  by  two  tripartite  arrays  of  high- 
gain,  high-frequency  seismographs  situated  on  the  Kenai  Peninsula. 

In  the  procedure  to  determine  microshock  hypocenters,  a  smoothed 
model  of  crustal  velocities  applicable  to  eastern  Kenai  Peninsula 
was  constructed.  The  model  was  characterized  by  near-surface 
velocities  in  the  range  5.2  to  5.5  kilometers  per  second  and  by  a 
marked  increase  in  velocity  to  7.5  kilometers  per  second  at  about 
30  kilometers  in  depth. 


HARLEY,  T.  W.,  Long  Period  Array  Processing  Development,  Quarterly 
Rept.  No.  3,  1  November  1969  to  1  January  1970,  Contract  VT/9707, 
F33657-69C- 1063,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

VESIAC  20,079  VU  This  quarterly  report  is  a  summary  of  progress  under  Long 

AD  864  882  Pertod  Array  Processing  Development,  Contract  No.  F33657-69-C 

1063,  during  the  period  1  November,  1969  to  31  January,  1970. 


HARLEY,  T.  W.,  Long  Period  Array  Processing  Development.  Quarterly 
Rept.  No.  4,  1  February  to  30  Aprtl  1970,  Contract  VT  9707,  F33657- 
69C-1063,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

VESIAC  20,218  VU  Thts  quarterly  report  is  a  summary  of  progress  under  Long 

AD  869  409  Period  Array  Processing  Development,  Contract  No.  F33657-69-C 

1063,  during  the  pertod  1  February,  1970  to  30  April,  1970. 


HARLEY,  T.  W.,  Long  Period  Array  Processing  Development,  Quarterly 
Rept.  No.  5,  1  May  to  31  July  1970,  Contract  VT  '9707,  F33657-69C- 
1063,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

VESIAC  20,338  VU  This  quarterly  report  is  a  summary  of  progress  under  Long 

AD  872  892  Period  Array  Processing  Development,  Contract  No.  F33657-69-C- 

1063,  during  the  period  1  May  1970  to  31  July  1970. 
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HARoE^’  Z'  ■L°.ng  Plri°d  Array  Processing  Development.  Quarterly 
Rept.  No.  6,  1  Aug.  197 0  through  31  Oct.  1970,  Contract  VT/9707 
F33657-69C- 1063,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970  ’ 

This  quarterly  report  Is  a  summary  of  progress  under  Long 
f®r'od  Array  Processing  Development,  Contract  No.  F33657-69-C- 
1063,  during  the  period  1  August  1970  to  31  October  1970. 


VESIAC  8412  VU 


HARLE'Y,  T;  W.  and  M.  BACKUS,  Preliminary  Report  on  the  Study  of 

-fl'jrrl  E-?Unl.l|a||i0n  TechniQues  for  Arrays,  Contract  No.  VT  40^3 
AF  33(657 )- 12747,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1964. 


The  requirements  of  the  study  are  such  that  the  majority  of 
the  analysis  will  be  done  using  events  recorded  on  the  large  TFO 
cross-array.  Analysis  of  one  large  CPO  teleseism  indicated  that 
preliminary  stgnal  equalization  improved  the  signal  response  of 
MIP  No.  10  by  three  to  five  db  in  the  frequency  range  of  highest 
signal  power  (0.2  to  0.8  cps),  did  not  change  the  response  between 
u.H  and  1.5  cps,  and  decreased  the  response  between  1.5  and  2  5 
cps  (where  signal  power  was  down  20  to  25  db).  The  signal  response 
of  the  summation  was  changed  by  equalization  except  at  high  fre¬ 
quencies  (1.5  to  2.5  cps).  Analysis  of  one  large  TFO  teleseism 
indicated  that  there  was  considerable  signal-generated,  scattered 
energy  in  the  P  coda,  which  was  propagating  at  low  velocity  (3  km  sec). 


HARLEY,  T.  W„  F.  H.  BINDER,  J.  P.  BURG,  and  A.  ALAM,  Equalization 
Studies  -  Rept.  No.  10,  Large- Array  Signal  and  Noise  Analysis  -  Sci 
Kept.,  Project  VT/6707,  Contract  AF  33(657)- 16678.  Texas  Inst  Inc 
Dallas,  Texas,  1967. 


VESIAC  17,422  VU 
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Tins  report  reviews  the  following  four  tasks  pertaining  to  response 
equalization  problems:  evaluating  a  new  technique  using  large  signals 
for  equalizing  seismometers;  examining  the  concept  of  designing  re¬ 
gional  equalization  filters  for  subarray  outputs;  analyzing  statistically 
the  coefficients  used  to  equalize  the  noise  data;  and  developing  the 
theory  to  incorporate  statistical  phase  fluctuations  in  the  correlation 
statistics. 


VESIAC  19,758  VU 
AD  855  501 


HARLEY,  T.  W.  and  V.  C,  KENDALL,  Intra-Array  Minimum  Phase  Equal¬ 
ization,  Advanced  Array  Research  Special  Rept.  No.  8, “Contract  VT  ’ 
7701,  F33657-68C-0867 ,  Texas  Inst.,  Die.,  Dallas,  Texas,  1969 

Filters  constrained  to  be  minimum-phase  are  designed  and  eval¬ 
uated  as  intra-array  signal  equalization  filters.  Two  events  occurring 
close  in  space  and  time  and  recorded  at  the  37-element  short-period 
TFO  array  are  examined.  Filter  performance  is  good  for  the  first 
few  cycles  of  the  P  waves,  but  is  poor  for  the  remainder  of  the  P 
coda.  Cross-application  of  filters  produces  essentially  the  same 
degree  of  equalization  as  the  filter  designed  specifically  for  the  event. 


HARLEY,  T  W.,  T.  W.  REKIETA,  Large-Array  Signal  and  Noise  Analysis  - 
Special  Sci.  Rept.  No.  11  -  Separation  of  Time-Overlapping  Short: 
Poriodj^vents,  Contract  VT'67o7,  AF  35fob7)- 16678,  Texas  Inst.,  Inc 
Dallas,  Texas,  1967.  ’  ’ 
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provement.  reduction,  signal  loss,  and  S/N  ratio  im- 
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HARTENBERGER,  R.  A,,  R,  H.  SHUMWAY,  A  Beamforming  Study  Using 

Extended  E3  Subarray 7t  the  Montana  LASA.  Contract 
VT/6702,  F33657-67C- 1313~  Teledyne  Indust.,  Inc.,  Earth  Sci.  Div 
Alexandria,  Va.,  1967.  ’ 


Short-period  seismograms  representing  nine  teleseismic  earth¬ 
quakes  recorded  by  vertical  component  instruments  in  the  extended 
E3  subarray  at  the  Montana  LASA  were  bandpass-filtered  and  beam- 
formed  to  determine  the  effect  on  average  input  SNR,  signal,  and 


Results  of  the  study  show  that  beamsteering  all  25  outputs  from 
the  extended  E3  subarray  fails  to  improve  the  signal-to-nolse  by  the 
square  root  of  N,  where  N  is  the  number  of  inputs  to  the  beams. 

The  analysis  further  indicates  that  beams  consisting  of  3,  6,  and 
input  traces  prefiltered  0. 4-3.0  cps  reduce  rms  noise  levels  at  the 
subarray  by  approximately  N  1  2  at  a  minimum  inter-sensor  spacing 
equal  to  or  greater  than  6  kilometers. 


VESIAC  20,182  VU 
AD  867  202 


HARTENBERGER,  R.  A.  and  R.  VAN  NOSTRAND.  Influence  of  Number  and 
Spacing  of  Sensors  on  the  Effectiveness  of  Seismic  Arravs  Sci  Relit 
Kept.  No.  252,  Contract  VT/97U6,  F33657^9c-09l3,  Tejed’yne  Indust" 
Inc.,  Alexandria,  Va.,  1970 


Ideally,  geophones  would  be  p'.aced  in  a  noiseless  environment, 
in  which  case  there  would  be  no  reason  to  resort  to  arrays  of  geo-' 
phones.  If  the  noise  is  such  that  an  array  is  required,  the  objective 
of  the  array  is  to  enhance  the  signal-to-noise  ratio  and  thus  to  max¬ 
imize  the  intelligence  that  can  be  derived  from  a  given  signal.  The 
design  of  the  array  will  be  a  function  of  the  signal  characteristics  of 
the  direction  and  velocity  of  the  noise  in  the  bandpass  of  the  signal 
and  of  the  site  geology.  ’ 

It  has  been  demonstrated  that  in  a  practical  sense  the  optimum 
array  processing  is  represented  by  precise  beam  forming  by  which 
we  mean  simple  delay  and  summing.  Increasing  tht  number  N  of 
sensors  within  a  given  area  decreases  the  inter-elenent  spacing 
and  may  increase  the  coherency  between  noise  samples  at  adjacent 
sensors,  thus  yielding  poorer  results  compared  to  tff  improvement 
one  expects  to  get.  Increasing  the  number  of  sensors  by  proportion¬ 
ately  increasing  the  area  is  liable  to  result  in  signal  deterioration 
also  yielding  an  unfavorable  comparison  to  l^T  improvement  in 
signal-to-noise.  These  two  effects,  together  with  economical  factors 
combine  to  limit  the  number  of  sensors  that  can  be  used. 

Although  the  data  on  which  our  conclusions  are  reached  were 
drawn  from  earthquake  seismology,  the  principles  involved  are 
equally  applicable  to  exploration  seismology  and  to  other  geophysical 
measurements  in  which  arrays  of  sensors  are  required. 


VESIAC  20,416  VU 


HAUBRICH,  R.  A.,  Microseism  Measurements  on  the  Deep  Ocean  Bottom 
?970RePt"  C°nf?aCt  AK  Univ.  of  C a  1  i f . .  TjT.Io fla7~CaTT7.', 


The  study  of  seismic  background  on  ocean  bottoms  is  of  practical 
and  scientific  importance.  Practical,  because  oceans  offer  the  only 
seismic  access  to  significant  areas  of  the  earth  where  clandestine 
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nuclear  bombs  might  be  fired  underground.  Scientific,  because  the 
ocean-bottom  studies  are  given  new  quantitative  answers  to  the  60- 
year  puzzle  of  microseism  origins. 

To  summarize,  several  laboratories  have  developed  apparatus 
for  ocean-bottom  seismic  measurements  and  have  made  a  total  of 
about  200  records  in  deep  oceans.  They  have  observed  earthquakes, 
measured  propagation  velocities,  studied  microseism  noise,  and 
determined  that  signal -to-noise  ratios  may  allow  them  lo  monitor 
bomb  tests.  But  many  more  measurements  will  be  needed  before 
definitive  generalizations  can  be  made  about  the  generation  and 
attenuation  of  nilcroselsnts. 


HEALY,  J.  H.,  Crust  of  the  Earth,  Technical  Letter  No.  25,  Contract  ARPA 
Order  No.  Id3-(j4,  U.  S.  Geological  Survey,  Washington,  D.  C.,  1964. 
(OFFICIAL  USE  ONLY) 


HEALY,  J.  H.,  Study  of  Seismic  Propagation  Paths  and  Regional  Travel- 
times  in  the  Continental  United  States,  Progress 7leport~Contract 
ARPA  Order  193-64,  U.  S.  Geological  Survey,  Denver,  Colo.,  1965. 

This  report  discusses:  a)  The  completion  of  the  calibration  of  the 
Cumberland  Plateau  Seismological  Observatory  in  .lune  and  the 
analysis  of  the  data;  b)  The  participation  in  the  Onshore-Offshore 
Seismic  Experiment:  c)  The  preparation  for,  and  the  difficulties 
encountered  In,  making  seismic  recordings  in  Norway;  d)  The  re¬ 
cording  of  small  earthquakes  in  the  Yellowstone,  Colo,  region. 


HEALY.  J.  11..  Variations  In  Regional  Traveltimes.  Contract  ARPA  Order 
No.  193-63!  U.  S.  Geological  SUrvcv.  Wash.,  I).  C..  1964  (OFFICIAL 
USE  ONLY). 


HEALY  J.  11.,  W.  II.  .JACKSON,  lllgh-Frequcncv  Content  of  Special  Re¬ 
cordings.  Tech.  Letter  Crustal  Studied  No.  40,  Contract  ARPA  Order 
Nto.  193-65,  U.  S.  Geological  Survey,  Denver.  Colorado.  1965, 

Recent  interest  in  the  high-frequency  content  of  telescismic  sig¬ 
nals  led  the  authors  to  try  a  simple  experiment  with  LONGSHOT.  Three 
recording  trucks,  named  in  the  report,  were  stationed  along  a  line  at 
4-kai  Intervals  in  the  Golden  Gate  Canyon  to  the  west  of  Denver.  Geo- 
phones  and  filter  settings  were  used  to  get  the  high-frequency  portion 
of  the  signal  on  magnetic  tape  with  sufficient  dynamic  range  for  analy¬ 
sis.  Samples  of  monitor  records  show  characteristic  telescismic 
arrivals  at  different  filter  settings.  An  exceptionally  strong  P  P 
recorded  within  a  few  seconds  of  the  .Jeffreys- Rullen  time  eurfes  Is 
discussed,  and  high-frequency  content  of  the  signal. 

HEALY,  J.  11.,  W.  H.  JACKSON,  and  D.  H.  WARREN,  Preliminary  Seismic- 
Refraction  Studies  for  Project  DRIBBLE,  Contract  ARPA  Order  No. 
193-63,  U.T>.  Geological  Survey,  Denver,  Colorado,  1963.  (OFFICIAL 
USE  ONLY) 
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fcA«Yj,J‘  ~  d  G-  n;  MAN°AN.  a  Prop-ess  Report  on  Seismic  Model 
Stud  es, Coiilr.net  ARPA  Order  No.  193-63.  U.  S.  Ufological  Survey 
Wash..  D.  C..  1963  (OFFICIAL  USE  ONLY).  ' 


HEAPS,  S  N  Lon^-P^rkjd  Trlaxlal  Seismometer.  Contract  No.  VT  072, 
AF  33(6.)7)-996770eotechnlcal  CoFp.,  Garland,  Texas,  1964. 

L/uig-period  trlnxlnl  seismometer  was  built  and  tested  It  has 
a  central  column  supporting  three  LaCoste-type  pendulums'.')!  I2(h 
dep  Intervals.  Three  13.23-kg  masses  are  supported  at  35.3  dee 

whh  ?  H0rln0nt.aI; ,  T1‘C  P°nril,Iums  «w‘"K  crossed -flexure  pivots 
with  peilods  adjustable  from  15  to  30  see.  Moving  coll  transducers 

provide  damping  of  the  three  pendulums  and  generate  signal  power 
representing  the  orthogonal  components  of  earth  vibration  velocity 
Each  transducer  has  a  generator  constant  of  86  v  m  sec  a  siioni-' 
co!I  resistance  of  570  ohms,  and  a  CDR  of  1700  ohms  at  a  period  of 
2a  see.  The  motor  constant  of  the  calibration  coils  is  given  A  re- 
mote  mass-centering  motor  and  a  remote  mass-position  monitor  are 
provided  for  each  pendulum. 


HEARD.  II,  C..  Rock  Deformation  and  the  Deformation  Mechanisms  in 
Torsion  Tests  -  March  1963  -  Feb.  1967.  Finil  ScLllm.  Contract 
AF  T51fG28l-2784,  Shell  Develop.  Co..  Houston.  Texas,  1967. 

Seve<  ’  different  types  of  Iriaxial  deformation  apparatus  \u  re 
employe!  o  deform  a  variety  of  common  rocks  and  single  crystals 
at  confining  pressures  to  L0  kb,  temperatures  to  I.00CT  C  and  strain 
rates  ranging  between  10*  and  10*  second.  Most  samples  were 
jacketed  In  thin  metal  tubes  and  tested  dry  in  extension,  torsion  com¬ 
pression,  or  compression  plus  torsion.  Deformation  mechanisms 
ranged  from  fracture,  faulting  through  intragranular  glide  to  recrys- 
talll/ation,  depending  on  the  test  environment  and  rock  type 


HEARD.  II.  C..  and  N.  L.  CARTER.  Rock  Failure  in  Torsion  Tests  Third 
Quarterly  Status  Report,  CentracT ^ ATT5752F)r277R75h^Tn5eyelopnient 
Co.,  Houston.  Texas,  1966. 


This  article  reports  progress  of  a  study  on  the  behavior  of  rocks 
n  torsion  tests.  The  transition  from  brittle  to  ductile  for  Solenhofou 
limestone  and  IHair  dolomite  was  explored.  A  large  shipment  of 
Brazilian  quart/,  crystals  were  found  suitable  for  experimentation. 
Work  continued  on  the  electron  microscope  studies  of  microstructures 
in  deformed  quartz,  and  on  the  study  of  slip  mechanisms  in  rocks. 


II  EC  I  IT  R..  j.  KENNEDY.  .1.  STRANGE  and  I).  YOUNG,  et.  al..  Comparison 
Hydroacoustic  Shock  Waves  from  Four  Different  Explosives.  Sci7~ 

G°ntr:lct  Nonr  4026(00).  Underwater  Systems,  Inc..  Silver  Spring 
Md.,  1 9G7 

Four  ilifferent  chemical  explosives  were  detonated  at  a  depth  of 
70  feet  in  Mono  hike,  California  for  the  purpose  of  comparin''  their 
efficiency  in  generating  seismic  signals.  The  hydroacoustic  shock 
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waves  were  examined  to  determine  source  levels,  for  comparison 
with  received  seismic  signal  levels.  Excellent  agreement  between 
hydroacoustic  and  seismic  signal  levels  were  observed. 


HE1RTZLER,  J.  R.,  Simultaneous  Geomagnetic  Measurements  on  an  Ice 
Island  Surface  and  1000  Feet  Below,  Contr.  No.  NpNR  266(82),  La- 
mont  Geol.  Observ.,  Palisades,  N.  Y.,  1963. 

For  a  few  weeks  in  the  fall  of  1962  the  total  geomagnetic  field 
intensity  was  measured  simultaneously  on  an  ice  island  surface  and 
1000  ft.  below.  The  magnetic  gradient  as  indicated  by  the  difference 
between  the  two  readings  varied  as  the  station  passed  over  geologic 
bodies.  A  statistical  analysis  of  the  time  variations  during  two  time 
intervals  revealed  an  attenuation  and  phase  shift  of  the  lower  head 
reading  witli  respect  to  the  surface  head  reading.  The  analysis  was 
made  between  70  and  400  sec  period.  There  are  indications  of  an 
anomalous  attenuation  at  the  lower  period  end  of  this  band  although 
the  experiment  was  not  sucli  that  accurate  determinations  could  be 
made. 


RETTING,  L.  N.,  Large- Array  Signal  and  Noise  Analysis,  Special  Sci. 

Rept.  No.  20,  Long-Period  Summation  Processing,  Contract "V'T  6707, 
AF  33(657)- 16678,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1968 

Ten  LASA  long-period  event  records  were  demultiplexed  and 
displayed  for  use  in  a  signal  extraction  study.  In  addition,  time-shift- 
and-sum  outputs  of  the  vertical,  horizontal  inline,  and  horizontal 
transverse  elements  were  formed  for  several  of  the  events.  Appro¬ 
priate  Rayleigh  wave  velocities  were  used  for  the  vertical  and  inline 
sums,  while  the  transverse  elements  were  beamed  with  Love  wave 
energy. 


HE1T1NG,  L.  N.,  Large-Array  Signal  and  Nojse  Analysis.  Special  Sci.  Rept. 
No.  23,  Long- Period  Signal  Separation,  Contract  V'T  6707.  AF’  33(657)- 
16678,  Texas  List.,  Inc.,  Dallas.  Texas,  1968 

The  problem  of  extracting  the  Rayleigh  phase  of  an  event  of  interest 
from  a  time-overlapping  Rayleigh  phase  of  another  event  was  studied. 
Various  configurations  of  the  long-period  LASA  sensors  and  the  fol¬ 
lowing  processing  schemes  were  investigated:  beamsteer  processing 
using  the  great  circle  route  and  the  dispersive  curve  velocity  occuring 
at  the  peak  power  frequency;  Wiener  signal-extraction  multichanno’ 
filter  processing;  and  a  nonconvent ional  adaptive  filter  processinr 
sc  heme. 


HE1T1NG,  L.  N.,  Multicomponent  Long-Period  Signal  Separation,  Advanced 
Array  Research  Special  Rept.  No.  6,  Contract  VT  '7701,  F33657-68C- 
0867,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

This  report  discusses  several  processors,  designed  and  evaluated 
on  long-period  LASA  data,  for  separating  time-overlapping  Ravleigh- 
wave  arrivals.  It  has  been  observed  in  an  earlier  report  that  large- 
aperture  vertical  seismometer  array  processors  (diameter- 120km) 
did  not  show  the  expected  superiority  over  small-aperture  array 
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processors  (diameter~30km).  It  was  tentatively  concluded  that  loss 
of  signal  coherence  resulting  from  waveform  variations  across  the 
large  array  interferes  with  effective  coherent  processing.  The 
first  portion  of  this  report  deals  with  confirmation  of  this  conclusion. 
Based  on  these  results,  a  suggestion  is  made  for  possible  improve¬ 
ment  of  the  performance  of  small-aperture  vertical  seismometer 
array  processors.  The  major  part  of  the  report  deais  with  several 
types  of  3-component  processors.  It  is  demonstrated  that  multichannel 
filters  (MCF)  employing  3-component  instruments  can  significantly 
outperform  a  corresponding  processor  using  vertical  components 
alone.  However,  the  3-component  processor  shows  about  3  db  of  sig¬ 
nal  attenuation;  none  was  observed  with  the  vertical  component  pro¬ 
cessor.  Further  work  on  this  problem  is  recommended. 


HE1TING,  L.  N.,  Theoretical  Performance  of  Long-Period  3-Component 
Muiti-channel  Filter  Processor,  Advanced  Array  Research  Special 
Rept.  No.  4,  Contract  VT/7701,  F33657-68C-0867,  Texas  Inst  Inc 
Dallas,  Texas,  1969  "  ’’ 

A  theoretical  study  of  optimum  processing  techniques  for  3-com¬ 
ponent  long-period  seismic  arrays  is  presented  Mathematical  models 
in  the  form  of  crosspower  matrices  are  constructed  for  various  pro¬ 
portions  of  random,  directional  Rayleigh-  and  Love-wave  noise  and 
Isotropic  Rayleigh-  and  Love-wave  noise.  These  models  are  used 
to  compare  a  variety  of  multichannel  processing  techniques  and 
different  array  configurations.  Gains  to  he  expected  from  using  3- 
component  rather  than  vertical -component  iong-period  instruments 
are  estimated. 


HEIT1NG,  L.  N.,  J.  P.  BURG,  Theoretical  Crosspower  and  Crosscorrela¬ 
tion  Between  Seismometer  Outputs,  Advanced  Array  Research  Spec 
Rept.  No.  5,  Project  VT/7701,  Contract  F33C57-67C-0708  Texas  Inst 
Inc.,  Daiias,  Texas,  1968. 

in  designing  multichannel  filters,  it  is  frequently  necessary  to 
compute  the  required  signal  and  noise  crosspower  or  crosscorrelation 
matrices  corresponding  to  theoretical  models  in  frequency-wave¬ 
number  space.  This  report  describes  a  generai  technique  for  accom¬ 
plishing  these  computations.  The  method  is  applicable  to  models  of 
the  various  types  of  wave  propagation,  and  to  the  various  types  of 
sensors  such  as  vertical  or  horizontal  displacement  or  strain  seis¬ 
mometers  located  at  any  depths.  The  propagating  medium  is  con- 
side!  ed  to  he  a  horizontally  stratified  series  of  homogeneous  layers 
overlying  a  homogeneous  halfspace.  The  flexibility  of  the  technique 
is  liiust rated. 


IlEITING,  L.  N,,  .1.  P.  BURG,  and  A.  ALAM,  Extraction  of  a  Directional 
Signal  from  isotropic  Noise  of  the  Same  Speed  -  Advanced' Array 
Research TSpec in !  Re'ptTNo.  9,  Project  VT/7701,  Contract  F33357- 
67C-0708,  Texas  Inst.,  Inc.,  Daiias,  Texas,  1968. 

A  theoretical  comparison  is  made  between  Wiener  multichannel 
filtering  and  beamsteer  processing  foi  arrays  of  iong-period  vertical 
seismometers.  A  7  -  and  a  19-element  array  are  considered.  Both 
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are  arranged  on  a  hexagonal  grid  with  20-km  spacing  between  elements. 
The  signal  is  a  Rayleigh  wave  propagating  in  a  specific  direction  at 
3  km/sec.  The  noise  consists  of  an  isotropic  component,  also  propa¬ 
gating  at  3  km/sec,  and  of  a  small  amount  of  random  energy. 

The  principal  result  Is  that  MCF  processing  in  this  particular 
situation  Is  significantly  better  than  beamsteering  only  below  0.05  llz, 
where  neither  processor  approaches  a  (n)0-5  SNR  ration  improvement 
Al  higher  frequencies,  the  improvement  provided  by  cither  processor 
oscillates  aboui  the  (n)0-5  level  as  a  function  of  frequency. 


H  El  TING,  L.  N..  S.  A.  RIZVI,  Signal  Enhancement  with  an  Array  of  Vertical 
and  Horizontal  Seismometers  -  Advanced  Research  Array  .  Special 
Rept.  No.  11,  Contract  VT/7701,  F33657-67C-0708,  Texas  Inst.,  Inc., 
Dallas,  Texas,  1968. 

Previous  theoretical  studies  have  indicated  that  arrays  consisting 
of  rings  of  radially  oriented  horizontal  seismometers  concentric  with 
a  central  vertical  seismometer  are  useful  for  the  extraction  of  P-wnve 
signals  from  Rayleigh-wave  noise.  To  test  this  hypothesis,  data  were 
recorded  at  WMO  from  an  experimental  array  having  two  horizontal 
rings  and  a  central  vertical  seismometer.  This  report  presents  the 
results  of  processing  the  data. 


HELLBARDT,  G.,  "Seismic  Experiments  on  an  ice  Sheet,"  Ztschr  f. 

Geophys..  Vol.  21,  pp.  41-47,  1955,  (Translated  from  German)  Contract 

srPTST 

The  propagation  of  elastic  waves  was  observed  in  an  Ice  sheet. 
Dllatut tonal,  Sll  (Love)  and  flexural  waves  were  observed  as  well  as 
unexplained  arrivals.  The  velocities  measured  and  the  elasticity 
constants  calculated  from  them  are  in  good  agreement  with  the  results 
of  other  authors  and  with  theory.  A  calculation  of  the  propagation  of 
pulses  in  the  presence  of  dispersion  illustrates  the  generation  of 
wave  trains  in  the  seismograms. 


IIEMDAL,  J.  F.,  Collection  and  Analysis  of  Seismic  Wave  Propagation, 
Data-Sunnlcment  2:  An  Error  Analysis  of  Digital  Equalizing  _L  ilters, 
Rept.  No.  51T8-64-F,.  Contract  AF  49(638)- 1170,  Unlv.  of  Mich.,  Inst, 
of  Sci.  and  Tech..  Ann  Arbor,  Mich.,  1966. 

A  program  to  determine  the  digital  operator  and  to  compute  the 
mean-square-error  between  the  filtered  result  and  the  desired  signal 
was  written  for  an  IBM  7090  computer.  The  computed  errors  for  typ¬ 
ical  seismic  signals  are  presented  as  a  function  of  opeiatoi  length, 
signal  length,  and  the  number  of  records  used  to  dctermin  averages. 
Results  suggest  that  equalization  occurs  both  as  a  process  of  signal 
shaping  and  of  noise  reduction,  hut  not  necessarily  simultaneously. 


UEMELR1CK.  L.  V..  A  Lunar  Long-Period  Seismometer  and  a  Lnser- 
Transducer  Seismometer,  VESIAC  Rept  No.  441 0- 77 - X ,  Contr  No 
SD~787"Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich., 
1964. 
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Seismic  instruments  whose  responses  permit  measurement  of 
long-period  components  of  earth  motion  have  been  and  are  under 
development  at  Lamont  Geological  Observatory.  The  two  instruments 
described  in  this  re|»rt  are:  a)  the  lunar  4-component  seismometer; 
and  b)  the  laser-transducer  seismometer.  Photographs  and  figures 
accompany  the  report. 


HENNEN,  F.  M.,  Interim  Report  on  Long- Period  Tests  at  LASA  Subarray 
F3,  Rept.  No.  TR  65-106,  Project  VT/4051,  Contract  AF  33(657)- 
12145,  Teledyne  Indust.,  Inc.,  Gootech  Div.,  Garland,  Texas,  1965. 

A  program  to  evaluate  techniques  for  installing  long-period 
seismographs  is  continuing  at  LASA  subarray  F3.  The  major  tests 
performed  during  the  period  covered  by  this  report  include:  load 
and  tilt  tests  on  the  seismometer  vault,  various  tank  and  vault  sealing 
combinations,  phase  coincidence  tests,  temperature  stability  tests, 
and  tests  of  the  effect  of  wind  buffeting  against  the  vault  entry. 


HERRERA,  1.,  Contribution  to  the  Linearized  Theory  of  Surface  Wave 
Transmission,  Contr.  No.  AF-AFOSR  26-63, Univ.  oT Calif..  Los 
Angeles,  Calif.,  1964. 

This  paper  is  concerned  with  the  scattering  of  surface  waves 
by  small  perturbations  in  the  elastic  medium.  A  radiation  condition 
is  obtained  which  does  not  depend  on  the  rate  of  decay  of  the  waves 
at  infinity.  The  representation  theorems  of  elastodynamics  are  then 
extended  to  a  multilayered  half  space.  The  first  order  perturbation 
theory  of  elastic  wave  propagation  which  the  author  is  developing, 
when  applied  to  problems  of  surface  wave  transmission  yields  results 
which  can  be  most  elegantly  stated  introducing  the  notion  of  surface 
wave  content  as  a  |X)lnt.  In  this  manner  a  one-dimensional  trans¬ 
mission  model  is  obtained. 


HERRERA,  I.,  A  Perturbation  Method  for  Elastic  Wave  Transmission, 

III.  Thin  Inhomogeneities.  Contr.  No.  AF-AFOSR  26-63.  Univ.  of 
Calif.,  Los  Angeles,  Calif.,  1964. 

A  first  order  theory  is  developed  to  treat  the  scattering  of 
elastic  waves  by  small  inhomogeneities.  Attention  Is  restricted  to 
inhomogeneities  for  which  the  perturbation  of  the  elastic  properties 
Is  not  small  but  the  perturbed  region  is  thin.  Geological  formations 
satisfying  these  conditions  are  dykes,  lenses,  etc.  Using  the  integral 
representation  theorems  of  elastodynamics  the  solutions  arc  ex¬ 
pressed  as  integrals  of  known  quantities. 


HERRIN,  E.  Determination  of  Epicenters  in  the  Soviet  Union.  Contract 
AF-AFOSR-414-64,  Southern  Methodist  UniV.,  Dallas,  Texas,  1964. 

A  simulation  or  Monte  Carlo  method  is  used  to  estimate  the  pre¬ 
cision  with  which  a  hypothetical  network  could  determine  epicenters 
In  the  USSR.  Coverage  ellipses  for  probabilities  of  0.90,  0.75,  and 
0.50  are  given  for  events  of  magnitude  4,  5  and  6  at  a  number  of  lo¬ 
cations.  Die  range  of  areas  is  given  in  a  table.  Considering  the 
added  problem  of  travel-time  bias  In  uncalibratcd  regions,  the  addl- 
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tlon  of  7  "unmanned"  stations  within  the  USSR  to  the  "national"  net¬ 
work  of  23  stations  would  not  be  expected  to  improve  significantly 
the  capability  of  the  network  for  locating  seismic  events  in  the  USSR. 


HERRIN,  E.,  Errors  in  Epicenter  Locations,  Contr.  No.  AF-AFOSR-4 14- 
63,  Southern  Methodist  Univ.,  Dallas,  Texas,  1964. 

VESIAC  7848  VU  Discussed  is  a  method  for  studying  errors  of  dispersion  and  of 

bias  in  epicenters  located  by  particular  networks  of  seismic  stations. 
In  the  USA,  stations  that  have  actually  recorded  underground  explo¬ 
sions  arc  used.  In  the  USSR,  a  selection  of  largely  hypothetical  sta¬ 
tions  are  considered.  The  researcl  ers  discovered  that  the  time 
travel  functions  are  not  linear,  and  t'ms,  are  not  exactly  known.  Also, 
the  station  means  and  variances  are  not  exactly  known,  and  therefore, 
cannot  be  accounted  for.  In  certain  cases,  regional  variations  in 
travel-time  curves  are  present  across  a  network,  resulting  in  severe 
bias  in  epicenter  locations  for  which  corrections  were  not  made. 


HERRIN.  E.,  Revision  to  HYPO  Digital  Computer  Program  for  the  licl  or  - 
mination  of  Earthquake  Hvpoccnters.  Contr.  No.  AF-AFOSI?  4H^63. 
Southern  Methodist  Univ.,  Dallas,  Texas,  1961. 

VESIAC  7735  VU  Reported  upon  is  extensive  testing  of  HYPO.  It  is  stated  that  all 

the  important  errors  in  the  program  itself  have  been  corrected:  also, 
reports  of  the  previous  year  have  been  corrected.  Revised  station 
codes  and  constants  arc  printed,  and  several  additions  to  the  original 
HYPO  program  arc  discussed.  The  revision  also  contains  a  new 
list  of  input -output  routines  and  a  description  of  an  automatic  execu¬ 
tive  routine.  This  routine  significantly  reduces  programming  time 
and  makes  it  possible  for  an  Inexperienced  operator  to  run  the  com¬ 
puter  during  production  runs.  Methods  are  suggested  for  reducing 
the  running  time  of  the  HYPO  to  a  fraction  o  that  necessary  a  vear 
ago.  Programming  flexibility  is  retained;  technical  problems  are 
minimized. 

HERRIN.  E.,  Selection  of  Twenty  Five  Soviet  Seismic  Stations,  Contract  No. 
AF-AFOSR  414-63,  Dallas  Seism.  Ohscrv..  Dallas,  Texas.  1963. 

VESIAC  6196  VU  The  staff  of  the  Dallas  Seismological  Observatory  was  asked  by 

the  U.  S.  Arms  Control  and  Disarmament  Agency  to  select  25  Soviet 
seismic  stations  from  a  list  of  73  fixed  seismic  stations  in  the  USSR. 
This  report  lists  (lie  25  selections,  the  criteria  for  selection,  their 
coordinates  and  descriptions  of  their  equipment.  At  least  one  station 
is  within  100  km  of  all  known  seismic  areas  in  the  USSR  Most  of  the 
seismic  areas  are  covered  by  two  or  three  stations  at  first  zone  dis¬ 
tances.  All  permanent  stations  east  of  longitude  60°  E  were  selected 
in  order  to  give  reasonable  geographic  distribution.  Stations  west 
of  80°  E  were  chosen  primarily  because  of  the  type  of  equipment 
known  to  be  in  use  in  1960. 


HERRIN,  E..  Studies  to  Improve  Techniques  for  the  Determination  of 
Seismic  Epicenters  and  Focal  Depths.  Final  Rept ..  Contract  AF- 
AFOSR-4 14-63.  Southern  Methodist  Univ.,  Dallas,  Texas,  1965. 
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